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1 .  INTRODUCTION 

Over  the  past  twenty  years  the  price  of  all  goods  and  services  has  risen 
dramatically .  However,  the  annual  rate  of  increase  of  the  consumer  price 
index  for  health  care  services  has  consistently  risen  faster  than  the  overall 
annual  rate,  and  the  health  care  sector's  proportion  of  the  gross  national 
product  continues  to  rise.  In  response  to  concerns  about  the  increasing  costs 
of  health  care,  policy  analysts  have  turned  their  attention  to  the  economic 
inpact  of  decisions  made  Dy  physicians  regarding  the  organization  of  their 
practices  and  the  treatment  of  their  patients. 

Physicians  have  tremendous  control  over  the  characteristics  of  their  worK 
environment.  Through  choice  of  practice  location  they  determine  the 
characteristics  of  their  leisure  environment.  Through  choice  of  specialty 
they  determine,  within  certain  limits,  the  types  of  illnesses  they  will 
treat.  Through  the  decision  to  work  in  a  solo  or  group  practice  they  can 
determine  the  type  of  office  practice  and  the  degree  to  wnich  responsibilities 
will  be  shared.  Within  certain  limits  they  can  also  determine  the 
socioeconomic  and  demograpnic  characteristics  of  their  patients.  They  can 
control  the  hours  they  do  not  work  (the  amount  of  leisure  time)  and,  for  the 
working  hours,  they  can  determine  to  some  extent  how  many  will  oe  spent  in 
direct  consultation  or  treatment  of  patients  and  how  many  will  oe  spent  on 
administrative  tasks.  Through  the  number  of  hours  that  they  work  they  can 
significantly  affect  their  income  and,  unlike  most  professionals,  they  have 
considerable  flexibility  in  setting  fees.  Furthermore,  pnysicians  order 
auxiliary  services  and  determine  the  length  of  impatient  stays.  Thus, 
physicians  make  many  decisions  that  affect  the  quality,  quantity  and  cost  of 
health  care. 
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The  purpose  of  this  research  is  to  model  physician  decision  making 
behaviour  and,  through  the  analysis  of  two  comprehensive  datasets,  to 
determine  the  factors  that  affect  these  decisions.  Particular  decisions  on 
which  we  focus  include  the  choice  of  specialty,  the  type  and  size  of  practice, 
patient  mix  characteristics,  pricing  practices,  the  use  of  time  and 
labor/leisure  choices,  and  income. 

Previous  models  represent  the  physician  as  a  profit  maximizing  firm  or  as 
a  utility  maximizing  consumer.  Generally,  these  models,  whicn  are  reviewed  in 
chapter  two,  examine  one  decision  at  a  time  and  treat  all  other  variables  as 
exogenous.  For  the  physician,  however,  few  variables  are  exogenous.  For 
example,  in  the  traditional  economic  approach  to  the  study  of  labor  supply, 
economists  assume  that  income  is  determined  oy  the  wage  rate  and  the  number  of 
hours  worked  and  derive  labor  supply  functions  which  depend  on  the  wage  rate. 
In  such  analyses,  it  is  usually  reasonaole  to  assume  that  wages  are 
predetermined.  Physicians,  however,  exert  control  not  only  over  their  hours 
worked  and  their  income,  but  also  the  prices  they  charge.  Furrher,  the  prices 
they  charge  may  well  depend  on  their  income  and  number  of  hours  of  labor 
supplied.  Otner  decisions  also  appear  to  be  jointly  determined.  Each 
decision  appears  to  depend  on  many  of  the  other  decisions,  and  there  may  be 
few  predetermined  variables  that  are  of  policy  interest. 

The  major  focus  of  this  research  is  to  recognize  tnat  while  physicians 
enjoy  a  certain  amount  of  flexibility,  we  argue  that  instead  of  choosing  each 
decision  variable  separately,  a  physician  cnooses  a  "style"  or  "norm"  of 
behavior  which  defines  certain  typical  characteristics  of  his  work  environ- 
ment.  In  other  words,  there  are  only  a  limited  number  of  "styles"  of  physician 
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behavior.  Once  a  physician  has  chosen  one  of  these  styles,  certain 
characteristics  of  his  work  environment  remain  fixed  or  will  change  only 
slightly  in  the  short  run.  We  suppose  that  the  "style"  of  practice  is 
characterized  by  hours  worked  in  each  of  a  variety  of  settings,  number  of 
patients  seen  in  those  settings,  use  of  administrative  aides,  number  of 
physicians  in  the  practice,  the  way  in  which  the  physician  is  paid,  and  by  the 
mix  of  patients  (concerning  both  their  demographic  characteristics  and  the 
type  of  reimbursement  i.e.,  Medicare,  Medicaid,  self-paid,  etc.).  An  example 
of  an  hypothesised  style  is  the  "Medicaid  mill"  wnich  is  characterised  by  many 
patients,  a  high  proportion  of  which  are  eligible  for  Medicaid,  and, 
potentially,  many  aides,  many  hours  worked  in  the  office  by  the  physician,  who 
receives  a  reasonably  high  income.  One  can  appreciate  that  many  styles 
exist. 

The  first  major  purpose  of  this  research  is  to  identify  and  describe  the 
predominant  styles  of  office  based  physicians.  The  second  major  purpose  is  to 
develop  and  estimate  a  causal  model  of  the  determinants  of  practice  styles . 
Specifically,  we  examine  the  effects  of  specialty,  board  certification, 
practice  size,  characteristics  of  the  geographic  location,  and  the  physician's 
sex,  race,  experience  and  non-practice  income  on  style  of  practice.  This 
research  is  reported  in  Chapter  3. 

Our  research  differs  substantially  from  previous  research  in  this  area . 
Since  the  model  is  quite  novel  we  use  one  dataset--the  1975  Pnysicians1 
Administrative  Practices  Survey — for  exploratory  purposes  to  aid  the 
development  of  the  model.  A  similar  but  independently  collected  dataset--the 
1976  Survey — was  used  exclusively  for  confirmatory  purposes.  The  confirmatory 
analyses  are  presented  in  Chapter  4.  For  the  most  part  the  results  are 
extremely  robust  and  for  some  styles  the  goodness  of  fits  are  very  high. 
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In  this  report  we  have  initiated  a  new  line  of  inquiry  into  the  ways  in 
which  physicians  make  decisions  about  their  practices.  Physicians'  styles 
appear  to  be  useful  in  their  ability  to  explain  tne  variance  in  the  practice 
attributes  and  they  correspond  to  intuitively  appealing  concepts  that  have 
arisen  from  previous  research.  The  concept  of  physicians'  styles  recognises 
that  at  least  some  decisions  concerning  fees,  laoor  supply  and  productivity 
are  made  simultaneously.  Consequently,  manipulation  tnrough  legislation  of 
some  practice  attributes,  such  as  Medicaid  fees,  may  cause  simultaneous, 
undesirable  adjustments  in  other  practice  attribute  characteristics.  At  the 
same  time  physicians  who  do  not  have  a  high  proportion  of  Medicaid  patients 
may  be  totally  unaffected. 

The  causal  model  attempts  to  show  under  what  circumstances  policy  makers 
may  expect  to  witness  more  physicians  adopting  a  certain  style.  We  find,  for 
example,  that  in  physican-rich  areas  more  physicians  aaopt  a  style 
characterised  by  high  fees.  Thus,  while  an  increase  in  physicans'  supply  may 
lead  to  an  increase  in  tne  provision  of  healtn  services,  our  research  suggests 
that  fees  will  simultaneously  increase  on  average. 
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2.      PREVIOUS  STUDIES  OF  PHYSICIANS'    PRACTICE  DECISIONS 


a )  Introduction 

Much  of  the  previous  work  on  physicians'  practice  decisions  has  been 
based  on  economic  models.  Tnere  exists  some  concern,  however,  that  one  may 
not  expect  great  success  from  efforts  to  model  the  organization  of  the 
physician's  practice  as  economic  choices.  In  response  to  Evans'  attempt  to 
unravel  the  inner  workings  of  the  "black  box"  of  the  physician's  practice 
[Evans,    197b]    Frenzel  comments: 

If  the  reason  for  getting  into  the  'black  dox'  is  to 
explain  why  physicians  behave  as  they  do,  then  one  might 
wonder  what  an  economist  is  doing  there.  While  the  osten- 
sible structure,  behavior  and  performance  of  industries  and 
firms  is  standard  fare  for  economists,  we  (economists)  have 
not  been  notably  successful  in  discovering  the  subjective 
bases  of  behavior  or  in  relating  them  to  ooserved  behavior 
in  a  variety  of  other  settings.    [Evans,   1976,  discussion] 


Economists  might  reply  that  individuals,  firms  and  industries  do  not  make 
decisions  by  the  mathematical  processes  innerent  in  economics  models,  but  they 
behave  as  if  they  did  (Friedman,  1935).  Thus  predictions  that  arise  from 
economic  models  can  be  used  to  predict  the  response  of  individuals,  firms  and 
industries  to  a  variety  of  stimuli.  The  value  of  the  economic  model  depends 
on  the  insight  that  the  model  provides  and  the  usefulness  and  accuracy  of  the 
predictions.  In  the  following  section  we  review  the  most  useful  economic 
models . 

b)       The  Supply  and  Price  of  Physician  Services 
b. i)  Introduction 

Previous  economic  models  of  physician  practice  decisions  ha 
the  price  and  supply  of  physician  services.  These  two  variables  : 
for  most  policy-related  discussions  of  the  £:>hysician' s  practice. 
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Major  reviews  of  the  economics  literature  have  been  written  by  Bloom  and 
Martin  (undated),  Evans  (1972,  1976),  Feldstein  (1973),  and  Williams  (1977). 
Two  major  issues  characterize  the  literature.  The  first  issue  is  whether  the 
physician  operates  in  a  monopolistic  or  competitive  environment.  The  second 
issue  is  whether  the  physician  behaves  as  a  profit  or  utility  maximizer.  In 
general,  utility  maximizing  consumer  models  allow  for  labor- leisure 
preferences  in  the  objective  function  while  profit  maximizing  firm  models  do 
not.  The  possible  types  of  models  are  represented  in  Table  1.  Each  cell  of 
this  matrix  contains  appropriate  literature. 


Profit  Maximizer  Utility  Maximizer 


Price  taker 

Fuchs  &  Kramer  (1971) 

Sloan  (1973) 

( competitive) 

Brown  &  Lapan  (1979) 

Price  setter 

Newhouse  ( 1 970 ) 

Feldstein  (1970) 

(monopolistic) 

Newhouse  &  Sloan  (1972) 

Masson  &  Wu  ( 1 974) 

Pauly  &  Satterthwaite 

( 1 978) 

TABLE  2.1:     Typology  of  Previous  Research 


We  begin  our  review  with  the  profit  maximizing  -  price  taking  models.  We 
then  discuss  profit  maximizing  -  price  setting  models,  followed  by  utility 
maximizing  -  price  taking  models  and  then  utility  maximizing  -  price  setting 
models.  Next,  we  discuss  the  "markup"  model  of  Steinwald  and  Sloan  (1974), 
which  is  really  a  price  setting  model  but  physicians  are  neither  profit 
maximizing  nor  utility  maximizing.  Productivity  as  distinct  from  supply  is 
discussed  in  section  (c). 
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b . i i )     Profit  maximizing ,  price  taking  models 

Conceptually,  the  profit  maximizing,  price  taking  model  can  be  written: 

max  p^  -  c(Q)  (2.1) 
s.t.        U  =  g(L;N)  (2.2) 

The  physician  maximizes  profit  (2.1)  subject  to  tne  production  function  (2.2) 
in  order  to  determine  the  profit  maximizing  level  of  physician  services  to 
supply.  Physician  services  (^J  are  a  function  of  physician  input  (L)  and 
other  inputs  (N)  .  p  is  the  exogenously  determined  price  per-  physician 
service,  and  c(^)  is  the  cost  of  supplying  ^  units  of  physician  services. 
Maximization  of  this  model  with  respect  to  Q  yields  the  familiar  result  that 
physicians  will  produce  services  until  marginal  cost  equals  price. 

In  order  to  equate  price,  which  is  fixed,  witn  marginal  cost  and  to 
produce  positive  levels  of  services,  marginal  cost  must  increase  as  output 
increases.1  In  order  for  this  to  hold,  if  input  prices  are  fixed,  there  must 
be  decreasing  returns  to  scale  in  the  short-run  production  process.  However, 
one  may  question  whether  tnese  returns  to  scale  decrease  sufficiently  quickly 
to  raise  marginal  cost  to  the  level  of  output  prices.  If  not,  one  would 
expect  physicians  to  work  twenty-four  hours  a  day  and  to  produce  maximum 
possible  levels  of  services.  To.  avoid  this  problem  we  could  modify  the  cost 
function,  c(^),  so  that  it  reflects  the  physicians  valuation  of  a  "wage",  his 
own  time.  Alternatively,  we  could  abandon  the  profit  maximization  model  and 
allow  for  labor-leisure  trade-offs  in  the  oojective  function.  We  review  such 
utility  maximization  models  later  in  this  section. 


1 .     This    result    follows    immediately    from    the    second   order    conditions    for  a 
maximum. 
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The  aoove  model  assumes  the  output  price,  which  the  physician  takes  as 
constant,  results  from  the  equilibrium  of  aggregate  demand  and  supply.  If 
this  were  the  case  we  would  expect  that  as  the  number  of  physicians  increases 
(holding  population  constant),  the  supply  curve  would  shift  out,  which  would 
result  in  (a)  a  reduction  in  the  price  of  physician  services  and  (d)  an 
increase  in  the  quantity  of  physician  services.  Fuchs  and  Kramer  (1971)  imply 
that  their  empirical  results  are  contrary  to  these  predictions;  they  observe  a 
negative  relationship  between  the  number  of  physicians  per  capita  and  volume 
of  services  per  physician.  however,  this  result  implies  only  that  the 
marginal  increase  in  total  output  due  to  an  additional  physician  is  less  than 
the  average  output  per  physician.  According  to  Feldstexn  (1973),  while  Fuchs 
and  Kramer's  "evidence  appears  to  favor  the  absence  of  any  effect  of  price  on 
supply,  the  existence  of  a  positive  price  effect  can  be  rejected  with  greater 
confidence . " 

b.iii)     Profit  maximizing,  price  setting  models 

Newhouse  (1970)  examined  physicians  pricing  models  in  an  attempt  to 
distinguish  between  competitive  and  monopolistic  supply  models.  Newhouse 
argued  that  a  positive  correlation  between  the  price  of  physician  services  and 
physicians  per  capita  was  conclusive  evidence  of  a  monopolistic  market  for 
physicians'  services.  Freeh  and  Ginsourg  (1972)  snowed  that  if  both  models 
assume  rising  marginal  costs,  neither  model  is  supported  by  Newhouse 1 s  data. 
Newhouse  and  Sloan  (1971)  subsequently  concur  and  suggest  tnat  perhaps 
physicians  are  not  profit  maximizers  after  all,  but  instead,  set  prices  to 
achieve  a  target  income. 
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b.iv)     Utility  maximizing,  price  taking  models 

Sloan  (1973)  postulates  a  utility  maximizing,  price  taking  model.  ne 
examines  the  effect  of  the  physician's  wage  rate  on  his  labor  supply,  which  is 
measured  in  two  ways:  the  number  of  weeks  worked  per  year  and  the  number  of 
hours  worked  per  week.  The  former  equation  contains  wage  per  week  as  an 
explanatory  variable  wnile  the  latter  equation  contains  wage  per  hour.  Since 
Sloan  does  not  have  direct  observations  of  tne  wage  measures  he  first  obtains 
estimates  of  them  by  regressing  the  ratio  of  annual  income  to  weeks  worked  per 
year  and  tne  ratio  of  annual  income  to  hours  worked  per  year  on  a  number  of 
exogenous  variables.  Using  these  estimated  parameters  he  obtains  predicted 
measures  of  the  wage  variables  which  are  then  included  as  explanatory 
variables  in  the  labor  supply  equation.  These  equations  are  also  estimated  by 
ordinary  least  squares. 

2 

The  estimated  supply  equations  have  low  R  (none  higher  than  0.16)  and  few 
variables  are  significant.  Similar  to  Fuchs  and  Kramer,  Sloan  finds  little 
relationship  between  wages  and  labor  supply.  Tne  four  dummy  variables  for  age 
are  always  significant  and  indicate  that  hours  worked  per  week  decreases  as 
age  increases.  'while  significant,  age  does  not  exhibit  the  same  clear  pattern 
in  the  weeks  worked  equation.  Female  physicians  with  children  tend  to  work 
less.  Physicians  who  are  employed  by  a  private  company  or  the  government  work 
fewer  hours  per  week  than  other  physicians  although  the  number  of  weeks  worked 
does  not  vary  significantly  with  type  of  employment. 

b. v )  Utility  maximizing,  price  setting  models 

In  his  empirical  sections  Sloan  treats  wages  as  fixed.     In  his  theoretical 

sections,    however,    he  acknowledges  that  wages  may  decrease   as  hours  of  work 

increase.      We   shall   examine  this  point  and  a  more  formal   description  of  the 
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price  taking,  utility  maximizing  model  £>y  reviewing  the  paper  by  Brown  and 
Lapan   (1979) . 

Brown  and  Lapan  propose  the  following  model: 

d  =  U(C/T)  (2.3) 
g  =  F ( L , N )  (2.4) 

I   +  P^  -  RN  -  pC  =  0  (2.5) 


Where  U(C,T)  denotes  the  utility  derived  from  the  consumption  of  goods  (C)  and 
leisure  (T  =  A-L;  A  is  a  constant) .  The  output  of  physicians  services  (g)  is  a 
function  of  his  time  inputs  (L)  and  other  inputs  (N) .  The  price  of  Q,  denoted 
by  P,    is  a  constant  as  is  the  price  of  N,    denoted  by  R,   and  the  price  of  C, 

denoted  by  p.  I  is  physician  income  from  outside  sources.  Finally,  let  n  - 
N/L. 

The  physicians'   income  from  his  practice  is  given  oy : 

Y  =  P^  -  RN  (2.6) 

The  "wage"  of  the  physician,  W,  is^  the  average  income  per  hour  worked: 

Y      Po      RN  , 
W  =-  =  -*■  *  —  (2.7) 

Li        L  L 

It  is  important  to  recognize  that  W  is  a  function  of  L.  Taking  the  first 
derivative  of  W  with  respect  to  L  we  obtain: 


[ 

r 


r 


r 
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3W         P   do       PJ  RN 

  —     =*•     _   r,-     -|-   rj- 

3l         l  3l       L  L 


P  3u  Y 
L   ojj  Li 


p  3^  w 
L  3l 


ij 


Thus,  when  L  is  small   (P  ~     is  greater  than  W)  W  is  an  increasing  function  of 

h 
3L 


9y 

L  but  when  L  is  large  (p         is  less  than  W)     W  is  a  decreasing  function  of  L 


This  illustrates  Sloan's  argument  that  the  wage  decreases  as  hours  worked 
increases.  In  addition  to  the  reason  given  above,  Sloan  suggests  that  the  wage 
rate  will  fall  as  hours  worked  increases  if  the  price  (P)  varies  inversely 
with  y  and,  therefore,  if  P  varies  inversely  witn  L.  The  following  figure 
illustrates  these  points: 


Figure  2.1:     Relationship  Between  Wage  and  Labor  Supply 
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Brown  and  lapan  derive  the  first  order  conditions  for  a  maximum  and 
estimate  the  supply  curve  for  physicians'  services.  They  find  that  the  supply 
curve  is  upward  sloping.  They  use  these  estimates  to  compute  tne  elasticity 
of  the  labor  supply  equation  which  they  find  is  backward  bending.  However,  in 
order  to  compute  tnis  elasticity  it  appears  tney  have  assumed  that  the 
physicians'   wage  rate  is  fixed. 

Feldstein  (1970)  models  the  physician  as  a  price  setting,  utility 
maximizing  consumer  in  an  imperfectly  competitive  market,  with  preferences  for 
income,  leisure  and  the  characteristics  of  his  work  —  in  particular,  the 
characteristics  of  his  patients.  Since  patient  cnaracteristics  are  important 
to  the  physician,  Feldstein  argues  that  the  physician  will  set  his  fees  below 
uhe  market  clearing  prices.  Tne  resultant  excess  demand  allows  the  physician 
to  be  selective  about  the  patients  he  treats . 

The  most  interesting  result  from  Feldstein' s  estimated  price  equation  is 
that  tne  elasticity  of  the  insurance  variable  suggests  that  more  than 
one-third  of  increased  insurance  coverage  is  diluted  by  induced  price 
increases.  Apparent  evidence  for  the  existence  of  excess  demana  is  provided 
by  a  positive  elasticity  of  demand  with  respect  to  price.  In  a  subsequent 
article,  however,  Feldstein,  Brown,  and  Lapan  (iy7^)  concur  thaz  this  result 
is  possible  even  if  there  is  no  excess  demand. 

Feldstein  also  estimates  supply  equations  and  obtains  downward  sloping 
supply  curves.  however,  when  the  pnysician  acts  as  a  price  setter,  as 
Feldstein  assumes,  specification  of  the  supply  equation  is  difficult  because 
the  physician  sets  price  and  quantity  simultaneously. 
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Although  characteristics  of  the  work  environment  are  included  in  tne 
utility  function  of  Feldstein's  model,  he  dees  not  derive  demand  equations  for 
patient  cnaracteristics. 

Feldstein    was    the    first    author    to    include,     implicitly    or  explicitly, 

patient     characteristics     in     the     physician's     utility     function.  These 

2 

characteristics  served  to  justify  the  excess  demand  argument.  One  mignt 
have  expected  Feldstein  to  derive  demand  curves  for  patient  characteristics, 
but  he  does  not  do  this.  We  return  to  a  fuller  discussion  of  the  treatment  of 
patient  characteristics  later. 

A  well  documented  empirical  finding  is  the  positive  correlation  between 
physicians  per  capita  and  pnysicians'  fees,  which  disturbs  a  numoer  of 
authors.  If  an  increase  in  physicians  per  capita  can  correctly  be  called  an 
increase  in  supply,  one  would  normally  expect  such  a  cnange  to  lower  prices 
and  to  increase  the  quantity  supplied.  Some  economists  explain  this  positive 
correlation  observed  in  aggregate  data  with  the  following  explanation,  which 
centers  on  the  individual  physician.  An  increase  in  physicians  per  capita 
leads  to  a  decrease  in  the  demand  for  services  per  physician,  which,  ceteris 
paribus,  leads  to  a  decrease  in  aji  individual  physician's  income. ^  Since  the 
new  income  level  would  be  below  the  physician's  "target,"  each  physician, 
according  to  the  argument,  increases  fees  to  bring  his  income  up  to  the 
desired  level. 


2.  Of  course,   excess  demand  can  be  justified  in  other  ways. 

3.  Fuchs  and  Kramer    (1971)    find  a  negative  correlation  between  the  number  of 
physicians  per  capita  and  volume  of  services  per  physician. 
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However,  certain  aspects  of  this  theory  are  inconsistent  with  traditional 
microeconomic  analysis.  Consider  figure  2.2.  Initially,  physicians  face 
demand  curve,  D,  with  a  corresponding  marginal  revenue  curve,  MR,  and  a 
marginal  cost  curve,  MC.  The  monopolist  physician  will  determine  the  optimal 
output  level  £>y  equating  marginal  revenue  with  marginal  cost,  in  tnrs  case 
providing  units  of  output,  and  will  charge  a  fee  per  unit  of  service  of  P. 
Reduction  in  the  demand  for  services  per  physician  shifts  D  to  D1  and  MR 
shifts  to  MR"  or  MR".  Consequently,  the  quantity  of  an  individual 
physician' s  services  is  reduced  from  ^  to  or  y"  and  his  fees  fall  from  p  to 
P1  or  rise  from  P  to  P".  Thus  fees  may  rise  independently  of  a  physician's 
desire  to  achieve  a  "target"  income. 

Whether  fees  rise  or  fall  the  new  income  level  P'^'  or  p"y"  will  never 
equal  the  original  income  P^J.  Suppose  a  physician  attempts  to  bring  his 
income  up  to  the  "target"  level  by  increasing  P1  or  P",  tnat  is,  he  no  longer 
equates  marginal  revenue  with  marginal  cost,  then  demand  for  his  services  will 
fall  even  further  from  ^  or  ^" ,  respectively,  due  to  less  demand  for  his 
service  at  the  higher  price.  Only  by  simultaneously  increasing  fees  and 
increasing  demand  can  the  physician  bring  nis  income  back  to  the  "target" 
level.     This  is  the  basis  of  the  "revised"  targeted  income  theory. 

Since  the  marginal  cost  curve  presumably  remains  constant,  tne  "revised" 
targeted  income  theory  argues  that  while  increased  physicians  per  capxta  may 
shift  the  demand  curve  inward,  physicians  retaliate  by  forcing  the  demand 
curve  back  to  its  original  position.  Tney  "create"  demand  by  prescrxomg  more 
intensive  treatment  per  patient.  However,  this  argument  per  se  does  not 
explain  why  the  physician  had  not  used  his  aoility  to  shift  demand  to  the 
fullest  extent  before  the  increase  in  physicians  per  capita. 
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Figure  2.2:       Relationship  Between  a  Physician's  Fees  and  the 
Quantity  of  his  Services 

D     =  exogenous ly  determined  demand  curve  faced  by  the  individual  physician. 
D'  =  demand  after  increase  in  physicians  per  capita  in  the  market  area 
MC  =  individual  physician's  marginal  cost  curve 

P    =  profit-maximizing  price  set  by  monopolistic  physician  facing  MR  and  MC 
P*  =  profit-maximizing  price  set  by  monopolistic  physician  facing  MR'   and  MC 
P"  =  profit-maximizing  price  set  by  monopolistic  physician  facing  MR"  and  MC 
Q    =  quantity  of  services  demanded  with  demand  D  at  price  P 
Q1  =  quantity  of  services  demanded  with  demand  D'   at  price  P' 
Q"  =  quantity  of  services  demanded  with  demand  D'   at  price  P" 

Pauly  and  Satterthwaite  (1978)  discuss  theories  of  targeted  income  and 
physician-induced  demand  and  offer  another  explanation  for  the  positive 
correlation  between  physicians'  fees  and  physicians  per  capita.  Their 
"increasing  monopoly"  model  attempts  to  incorporate  the  positive  relationship 
between  price  and  supply  into  an  orthodox  income- leisure  utility  maximization 
model  of  physician  behavior. 
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The  "targeted  income"  model  supposes  tnat  the  supply  price  is  a  function 
of  physicians  per  capita  while  the  "increasing  monopoly"  model  supposes  that 
supply  price  is  a  function  of  physicians  per  information  source.  The  Pauly 
and  Satterthwaite  model  suppose  that  a  patient  will  stay  with  his  original 
physician  as  long  as  the  utility  he  derives  from  going  to  this  physician  is 
higher  than  the  expected  utility  of  going  to  another  physician.  If  the  price 
a  physician  charges  increases,  then,  ceteris  parious,  some  patients  who  were 
on  the  margin  before  the  price  rise  would  switch  to  another  physician. 
However,  if  tne  price  rise  is  accompanied  oy  an  increase  in  tne  numoer  of 
physicians,  the  patient  "loses"  information  about  each  of  the  alternative 
physicians  which  decreases  the  expected  utility  of  going  to  an  alternative 
physician.  Consequently  if  both  prices  and  the  number  of  physicians  rise, 
patients  do  not  switch. 

The  critical  element  in  Pauly  and  Satterthwaite' s  model  is  tnat  tne 
elasticity  of  demand  for  physicians'  services  is  a  decreasing  function  of  the 
amount  of  information  available  per  physician  in  the  area.  Information  aoout 
a  physician  is  provided  to  patients  by  their  friends.  It  is  a  ratio  of  the 
number  of  friends  of  a  ("typical")  patient  (N )  and  tne  number  of  physicians 
(M)  .  Neither  N  or  M  is  directly  ^.observed.  Instead,  the  authors  observe  the 
following  manifest  indicators  of  M:  the  number  of  physicians  per  square  mile, 
the  fraction  of  the  workforce  that  takes  public  transportation  to  work,  the 
population  density;  and  the  following  indicators  of  N:  population  growtn  and 
turnover,   and  the  proportion  of  households  that  are  headed  by  women. 


Pauly    and    Satterthwaite  conclude 
deserves    serious    consideration.  This 
physicians   per   capita    is   positive  and 


that  the  "increasing  monopoly"  model 
conclusion  is  based  on  the  fact  that 
significant    in   the    "targeted  income" 
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equation  but  is  negative  and  significant  in  the  "increasing  monopoly" 
equation.  The  "increasing  monopoly"  model  is  similar  to  the  targeted  income 
model  but  it  includes  additional  "information"  variables,  in  particular, 
physicians  per  square  mile.  Also,  physicians  per  square  mile  probably 
correlates  highly  with  physicians  per  capita  and,  as  a  result,  tne  signs  of 
the  coefficients  in  the  increasing  monopoly  regression  may  be  unstable. 
Consequently,  Pauly  and  Satterthwaite' s  conclusion  snould  be  regarded  with 
caution. 

Bloom  and  Martin  (undated  review  the  literature  on  the  pricing  of 
physician  services  and  stress  the  endogenous  adjustment  of  workplace  variables 
by  the  physician.  Suppose  one  attempts  to  regulate  the  price  of  physician 
services  in  the  present  f ee-f or-service  system.  Bloom  and  Martin  note  that 
two  related  mechanisms  are  available  to  the  physician  to  defeat  price 
control.  If  the  price  of  an  office  visit  is  fixed,  the  physician  can  (1) 
order  tests  and  procedures  and  use  the  profit  to  offset  relatively  low  office 
visit  prices,  or  (2)  the  providers  can  increase  utilization  by  changing  the 
point  at  which  they  (providers)  choose  to  operate  within  the  grey  zone  between 
need  and  fraud  (p.  30).  Although  standard  economic  analyses  of  physician 
practice  decisions  rarely  incorporate  the  endogenous  determination  of  test  and 
procedure  levels'*  the  "grey  zone  between  need  and  fraud"  is  analogous  to  the 
"creation  of  demand"  which  is  addressed  by  several  authors  including  Evans 
(1974)   and  Pauly  and  Satterthwaite  (1978). 


4.   Schroeder  (1977)  and  Williams  (1977)  review  this  literature. 
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b.vi)     Mark-up  pricing  model 

Steinwald  and  Sloan  (1974)  examine  the  relationship  of  practice, 
physicians,  patient,  geographic  and  insurance  variables  on  pnysician  fees. 
The  data  are  -taken  from  a  mailed  questionnaire  survey  conducted  by  the  A.M. A. 
during  Fail  1971.  The  dependent  variables  in  the  regression  analyses  are  fees 
for  a  follow-up  visit  in  the  office,  a  follow-up  visit  in  the  hospital,  an 
appendectomy  and  an  obstetrical  delivery.  The  most  consistent  variable  is  the 
"wage"  of  tne  "standard"  bundle  of  aides  which  was  positive  and  significant  in 
all  fee  equations.  General  practitioners  over  age  fifty-five  were  found  to 
have  significantly  higher  fees  for  hospital  and  office  visits.  Patients  with 
family  incomes  greater  than  ?15,000/yr.  faced  higner  GP  fees  for  hospital  and 
office  visits  while  those  patients  with  family  incomes  below  $5,000/yr.  were 
cnarged  less  (both  coefficients  significant  at  the  one  percent  level) . 
Interestingly,  the  number  of  physicians  per  1000  population  exerted  a  negative 
influence  on  physician  fees  in  several  equations.  The  percentage  of  the 
population  in  the  physician's  state  covered  by  major  medical  insurance  is 
positively  related  to  fees  and  is  significant  in  all  equations. 

Several  features  of  the  Sloan  and  Steinwald  article  deserve  further 
comment.  First,  they  present  np  model.  They  review  the  early  physician 
pricing  literature  and  suggest  tnatas  an  alternatxve,  physicians  may  employ  a 
simple  "markup"  method  of  setting  fees.  The  standard  "demand"  types  of 
variables  and  "markup"  variables  are  then  included  in  a  simple  regression. 
Second,  it  is  difficult  to  interpret  the  wage  variable.  Third,  the  authors 
treat  tne  physician' s  patients'  characteristics  as  exogenous  although  they 
say,  "it  would  be  desirable  to  measure  (patient  characteristics)  for  the 
physician's  market  area  rather  than  his  practice."  Feldstexn1  s  (1970)  theory 
of  physician  pricing  has,  at  its  foundation,  endogenous  determination  of 
patient-mix  by  the  physician. 
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The  authors  conclude  that  "since  demand  variables  exert  a  definite  impact 
on  fees,  the  markup-pricing  mechanism  theory  appears  to  provide  an  inferior 
explanation  of  physician  behavior."  Thus,  Steinwald  and  Sloan  argue  for  the 
use  of  profit  maximizing-type  models.  However,  since  their  "demand"  variables 
are  the  patient  characteristics,  which  may  be  endogenously  determined,  and 
the  types  of  insurance  coverage  in  the  state,  which  are  generally 
statistically  insignificant,  one  might  suggest  that  markup-pricing  is  taking 
place  implicitly  in  the  selection  of  patients.  In  any  case,  the  results  do 
not  clearly  suggest  the  use  of  one  type  of  model  over  another. 

c )  Productivity 

Some  of  the  previous  analyses  explicitly  specify  a  production  function  for 
physician  services.  Brown  and  Lapan  (1979),  for  example,  specify  tne 
following  production  function: 

y  =  F(L,N)   +  Lf ( n)  (2.9) 

where  y  =  output  of  physician  services,  L  =  Physician  inputs,  N  = 
non-physician  inputs  and  n  =  N/L.  In  this  formulation  f(n)  can  be  interpreted 
as  the  number  of  patients  seen  per  hour  by  the  physician  —  his  productivity. 
In  this  model  this  function  is  determined  exclusively  by  the  ratio  of 
non-physician  to  physician  inputs.  However,  one  could  consider  the  number  of 
patients  seen  per  hour  as  a  choice  variaole.  Tne  only  economic  s'cudy  that 
investigates  the  allocation  of  physician  time  per  patient  was  conducted  by 
Sloan  and  Lorant  (1976). 

The  Sloan  and  lorant  paper  assumes  that  tne  physician  is  a  price-setting 
profit  maximizer.  The  price  of  output  is  a  function  of  quantity  of  services 
rendered  (q)  ,  the  mean  length  of  the  visit  (£•),  and  the  mean  patient  waiting 
time  in  the  office   (t),  which  are  endogenous,  and  certain  exogenous  variables, 
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such  as  characteristics  of  patients.  The  pnysician' s  costs  are  a  function  of 
q,  I,  t  and  exogenous  factor  prices  for  capital  and  labor.  The  physician 
oehaves  as  if  he  maximizes  profits. 


Sloan    and   Lorant    focus    on    two    measures   of   I,   physicians'    minutes  per 
office    visit    (L^)     and    full    time    equivalent    pnysician    minutes    per  office 

visit     (^2)  •  Both  an£  were     regressed     against     the  exogenous 

demand  shift  and  factor  price  variables  and  three  standardizing  variables 
representing  various  practice  sizes  and  income-sharing  arrangements.  Although 
the  explanatory  variables  accounted  for  only  twelve  to  thirteen  percent  of  the 

variance  in  L1  and  L^  seVeral  vanaoles  were  significant  in  ooth 
equations.  The  percentage  of  the  pnysician1 s  patients  over  sixty-five  years 
old  increased  ooth  L1  ana  Ll  as  did  tfte  percentage  of  patients  witn  family 
incomes  over  $15,0  00/yr.  Physicians  ooard  certified  in  their  specialty  and 
physicians  with  faculty  appointments  also  spent  more  time  per  patient  visit. 
The  number  of  physicians  per  1000  population  has  a  positive  effect  on  time  per 
visit  while  increases  in  the  percentage  of  female  patients  and  patients  under 
age  fifteen  tend  to  lower  time  per  visit. 


It  is  interesting  to  note  tha£  many  of  the  significant  variables  could  be 

termed  patient-mix  variables,  an  endogenous  choice  variable  according  to 
Feldstein.  Sloan  and  Lorant  do  not  discuss  this  possibility  since  they 
consider  the  patient-mix  variables  as  exogenous  sources  of  demand  shifts. 
If  one  were  seeking  such  demand  shift  variaoles,  however,  it  would  seem  more 
desirable  to  use  a  level  of  aggregation  that  describes  the  physician's  entire 

5*    ■L2    is   computed  by   multiplying   the   appropriate   number   of    hours   by  sixty 
and  dividing  by  the  number  of  office  visits  per  week. 
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market  area,  not  a  subset  of  that  market  he  has  chosen  to  treat.  (The  problem 
is  mentioned  in  connection  with  a  similar  study  by  Steinwald  and  Sloan 
( 1974) . ) 

The  fact  that  physicians  per  10  0  0  population  is  positively  related  to  time 
per  visit  adds  a  further  complication  to  the  theories  that  attempt  to  explain 
the  positive  correlation  between  the  physician/population  ratio  and  physician 
fees.  While  patients  in  physician- rich  areas  do  absorb  the  cost  of  physician 
fee  increases  (as,  so  the  argument  goes,  physicians  strive  to  maintain  their 
targeted  income  levels)  they  may  also  be  receiving  a  different  and  perhaps 
higher  quality  product;  see  Newhouse  (1978). 

The  results  of  the  study  are  somewhat  ambiguous  because  the  measures  of 
time  do  not  reflect  the  type  of  work  performed,  and  physician  time  per  visit 
is  known  to  vary  systematically  across  specialties,  see  White  (1976). 

d)     Production  Function 

Reinhardt  (1972)  is  also  interested  in  physician  productivity.  However, 
he  concentrates  on  estimating  a  production  function  which  relates  the 
physician's    output    to    hours    worked    and    a    vector    of    other    inputs    such  as 

s 

capital  equipment  and  aides.     Reinhardt  presents  a  function: 

Q±     =     A*  tt   jxj?   •   e~BsXsij      ex?   jj(TjLji)  -      6ULj;L)2  +     u^j  (2.10) 

where  the  vector  X  represents  inputs  that  must  be  used  at  positive  rates  for 
output  to  occur  and  L  represents  inputs  that  need  not  be  used  at  positive 
rates  for  output  to  occur.  Reinhardt  argues  this  form  is  desirable  because  it 
permits  positive  rates  of  output  when  no  aides  are  employed,  and  it  permits 
inputs  to  have  both  increasing  and  decreasing  marginal  products. 
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Output  is  measured  alternatively  cy  tne  number  of  office  visits  per  week, 
number  of  total  (office,  hospital  and  nome)  visits  per  week,  and  total  annual 
billings.  Regression  results  are  similar  for  tne  tnree  specifications. 
Reinhardt  finds  the  marginal  product  of  physician  time  increasing  up  to  about 
twenty-five  hours  per  week  and  thereafter  decreasing  to  zero  wmch  occurs  at 
approximately  one-hundred  ten  hours  per  week.  The  marginal  product  of  aides 
increases  to  approximately  one  aide  per  physician,  tnereafter  decreasing  to 
zero  between  five  and  five  and  one-half  aides  per  physician. ^ 

As  Reinhardt  notes,  however,  these  are  estimates  of  technical,  not 
economic  feasibility.  Reinhardt  assumes  the  pnysician  is  a  price-taker  ana 
derives  the  first  order  conditions  for  utility  maximization  of  income  and 
leisure.  Assuming  the  pnysician  works  sixty  hours  a  week,  tne  observed 
average  of  1.9  aides  per  physician  is  found  to  oe  approximately  half  the 
optimal  level  of  that  input.  Reinhardt  suggests  that  physicians  employ  fewer 
than  optimal  aides  because  they  find  disutility  in  the  administrative  tasks 
associated  with  the  employment  of  aides;  they  trade  net  income  for  a  more 
enjoyable  practice  setting. /  This  plausible  argument,  however,  is  somewhat 
unsatisfactory  in  tne  same  sense  as  Feldstein' s  "cnoice  of  patient  mix" 
argument.  The  disutility  associated  with  the  management  of  aides  is  not 
incorporated  into  the  model  as  an  explanation  of  ooserved  physician  behavior; 
it  is  a  concept  that  is  used  to  rationalize  behavior  which  is  observed,  and 
thus  one  is  not  able  to  test  the  concept  empirically  in  the  context  of  the 
model. 


6.  Evans    (1978)    summarizes   tne   tneoretical   issues   surrounding   tne   use  of 
auxiliaries  in  the  physician's  practice. 

7 .  An  alternative  explanation  is  that  physicians  do  not  increase  the  number 

of  aides  because  this  would  result  in  less  time  spent  seeing  eacn 
patient  and  this  may  decrease  his  utility. 
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e)  Specialty 

Sloan  (1970)  examines  lifetime  earnings  as  a  determinant  of  the  supply 
of  specialists  versus  general  practitioners  (family  practice  specialists) . 
Sloan  finds  that  the  discounted  income  stream  for  surgeons  is  higher  than 
general  practitioners  if  a  five  percent  discount  rate  is  used,  while  the 
reverse  is  true  for  a  ten  percent  discount  rate.  The  two  net  present  values 
were  equal  at  a  5.7%  discount  rate  in  1955.  Choice  of  a  specialty  among 
medical  school  students  apparently  bore  little  relation  to  the  present  value 
of  earnings  in  various  specialities.  Since  the  empirical  results  give  little 
or  no  insight  into  the  "virtually  unanimous  decisions  of  recent  medical-school 
graduates  against  careers  in  general  practice,"  Sloan  suggests  deficiencies 
that  might  exist  in  his  data  and  the  fact  that  the  decision  to  specialize  may 
be  due  to  other  factors  such  as  intellectual  stimulation  and  prestige. 
Funkenstein  (1978)  finds  that  personal  characteristics  of  the  students  at  the 
time  of  entry  to  medical  school  and  social  movements  are  important  factors 
that  affect  this  choice. 

In  addition,  Sloan  estimates  two  sets  of  regression  equations:  four  with 
the  number  of  residents  in  a  particular  specialty  as  the  dependent  variable,  a 
fifth  with  the  number  of  residents  in  a  specialty  divided  by  the  number  of 
residencies  offered  in  that  field  in  a  given  year  as  tne  dependent  vanaole. 
The  coefficient  on  lifetime  earnings  is  positive  ana  significant  in  both  sets 
of  equations.  Therefore,  there  is  some  evidence  to  suggest  that  once  a  doctor 
has  decided  to  enter  a  residency  program,  the  choice  of  the  program  depends  on 
the  expected  lifetime  earnings.     However  this  effect  is  small. 


8.  The  R  are  between  0.96  and  0.98  in  the  first  set  of  equations  but  this 
is  almost  certainly  because  "number  of  residencies"  is  an  explanatory 
variable.  In  the  fifth  equation  number  of  residencies  is  excluded  from 
the  right-hand  side  and  the  R    drops  to  0.41. 
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f )     Geographic  Location 

Benham,  Maurizi,  and  Reder  (1968)  examine  the  determinants  of  geographic 
location  choices  among  physicians  and  dentists.  Ihe  number  of  pnysicians  in  a 
state  correlates  most  highly  with  the  population  in  a  state.  Per  capita 
income  of  the  population  is  also  important.  Barriers  to  interstate  migration, 
as  measured  by  the  percentage  of  applicants  for  licensure  who  fail 
examinations/  are  positively  associatea  with  the  number  of  physicians  and 
negatively  associated  with  the  number  of  dentists  in  the  state.  Benham  et 
al.  (1968),  suggest  tnat  for  pnysicians  the  attractiveness  of  a  state  may 
"cause"  the  higher  failure  rates  while  the  lower  supply  of  dentists  in  some 
states  may  be  "caused"  r>y  the  higher  rate  of  failures  in  tnose  states.  The 
number  of  physicians  per  capita  (but  not  dentists  per  capita)  was  found  to  be 
positively  related  to  the  volume  of  training  facilities  in  the  state.  An 
interesting  comment  by  Benham  et  al.  is  that  physicians  per  capita  may  be 
endogenous  in  a  physician' s  price  or  income  equation  not  only  through  the 
migration  of  physicians  to  attractive  areas,  but  also  through  the  intervening 
influence  of  state  examining  boards. 


9.    The    subject   of   medical    certification    is    discussed   in    this   and  otner 
contexts  in  Stone  (1977). 
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which  is  analagous  to  a  budyet  constraint  in  this  example.  In  other  models 
the  constraints  may  be  analagous  to  production  possibility  frontiers.  The 
model  oecoaes 

max  U(y ,y)  (3.1) 

s.t.  y  =  f(^)  (3.2) 
where  Sy/S^  <  0.  Now  suppose  there  are  two  types  of  "respresentative" 
physicians  whose  utility  functions,  U1  and  U2,  are  drawn  in  Figure  3.1. 
In  this  case  we  would  observe  two  types  of  pnysicians:  (a)  income  preferring 
physicians  who  have  high  income  and  few  leisure  hours  and  (b)  leisure 
preferring  pnysicians  wno  have  low  incomes  out  many  leisure  hours. 


Tnis  simple  example  considers  only  two  dimensions  of  the  practices.  In 
addition  to  income  and  leisure,  legitimate  arguments  of  the  utility  function 
include  productivity ,  aides  and  patients'  characteristics .  Clearly,  it  is 
appropriate  to  allow  for  many  types  of  pnysicians . 

Of  course,  a  physician  does  not  have  unrestricted  control  over  all 
practice  attributes.  For  example,  a  pnysician  cannot  work  few  hours,  see  few 
patients,  have  low  fees  and  have  a  high  net  income  from  the  medical  practice. 
There  are  limits  to  the  number  of  patients  a  physician  can  see  per  hour,  tne 
number  of  hours  he  can  work  per  day,   and  the  number  of  aides  he  can  supervise 
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3.      PnYSICIAHS'    PRACTICE  STYLES 

a)  Introduction 

In  reviewing  the  literature  on  decisions  made  by  physicians  concerning 
their  practice  it  becomes  apparent  that  traditional  economic  models  leave  mucn 
to  be  desired.  Profit-maximizing,  price-taking  firms  would  be  expected  to 
increase  output:  as  long  as  marginal  net  profits  were  positive,  but  pnysicians 
display  a  wide  variance  in  their  level  of  services  supplied.  One  might  argue 
that  profits  snould  reflect  an  imputed  wage  for  tne  pnysician1  s  valuation  of 
his  own  time  inputs,  or  that  the  practice  should  be  modeled  as  a  utility 
maximizing  entity  with  preferences  for  income  and  leisure.  however,  neither 
of  these  models  accounts  for  the  observed  slack  in  the  physician's 
discretionary  power  over  patient  mix  or  number  of  aides,  for  example,  both  of 
which  could  be  varied  to  maximize  unit  prices  or  wages.  To  incorporate  such 
decision  variables  into  a  standard  utility  maximizing  framework  is  very 
complicated  and  calls  for  an  alternative  approach. 

Our  approach  recognises  that  a  physician  makes  many  choices  regarding  his 
practice.  First,  he  may  choose  a  specialty  during  the  course  of  his  medical 
training.  Upon  graduation  he  deci.des  among  alternative  geographic  locations 
and  sizes  of  practice.  He  may  also  wish  to  become  board  certified.  A 
physician  usually  makes  these  choices  early  in  his  career.  Once  his  practice 
is  established,  however,  there  are  still  many  otner  choice  variables  over 
which  the  physician  exercises  considerable  discretion. 

In  our  present  health  care  delivery  system  physicians  are  the  gate- 
keepers of  virtually  every  type  of  health  care-related  resource.  This 
gatekeeper  role  is  evidenced  by  physicians'   economic  success,  and  by  society's 
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profound  trusr  in  their  capaoilities  and  integrity.  Societal  trust  in  tne 
physicians'  decisions  results  in  a  special  relationship  between  physicians  and 
their  patients.  Furthermore,  it  allows  physicians'  discretionary  latitude  in 
determining  the  form  of  their  production  function  (including  what  type  of 
treatment  is  prescrioed)  and  to  some  extent,  the  price  of  factors  of 
production  and  hence  the  cost  of  output. 

Additional,  physicians  have  control  over  variables  which  are  often  the 
focus  of  microeconomic  inquiry  into  pnysician  benavior,  namely  income  and 
leisure.  Net     income,     hours     spent     seeing     patients,     hours     spent  on 

administrative  tasks,  and  hours  spent  on  teaching,  research  and  other 
professional  activities  are  important  characteristics  of  the  practice.  The 
economic  literature  also  discusses  physician  productivity  (number  of  patients 
seen  per  unit  time),  use  of  aides  and  fee  for  service.  Finally,  as  Feldstein 
(1970)  suggests,  physicians  care  about  their  patient  mix.  All  tnese  practice 
attribute  variables  characterize  the  style  of  practice. 

We  divide  the  variables  into  three  groups  : 
i)       Practice    attribute   variables.      In   our   empirical   analyses   we    include  in 
this  group  the  following  variables-: 

a)  number  of  hours  worked  by  aides  per  physician  in  the  practice, 

b)  physician's  net  income  from  the  practice, 

c)  physician's  level  of  fees, 

d)  mix  of  patients  seen  by  the  physician,   e.g.  the  patients'  demographics 
and  types  of  insurance  coverage, 

e)  number  of  patients  seen  per  unit  time  by  the  physician, 

f)  division  of  the  physician's  time  across  various  activities. 
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ii)  i^arly  career  choice  variables.  These  include  type  of  speciairy,  whether 
or  not  the  physician  is  board  certified,  size  of  practice  (the  number  of 
physicians  in  the  practice)   and  geographic  location. 

iii)  Exogenous  variables.  These  include  the  physician' s  race,  sex,  years  of 
experience,  and  income  from  sources  outside  the  practice. 

Thus,  variables  are  grouped  according  to  the  ease  with  which  a  physician 
can  vary  tnem.  The  first  group  of  variaoles  are  relatively  easy  to  cnange  at 
any  time,  the  second  group  of  variables  are  relatively  hard  to  change  soon 
after  the  pnysician  has  graduated  from  medical  school,  and  the  third  group  of 
variables  are  fixed  at  any  point  in  time. 

Our  primary  concern  is  the  variables  in  the  first  group.  The  following 
discussion  suggests  three  major  simultaneous  influences  on  the  practice 
attribute     variables:  supply     influences     on     the     part     of  physicians, 

technological  constraints  among  the  attributes  themselves  ana  demand 
influences  by  patients. 

Consider  first  the  supply  influences  and  physicians'  preferences.  When 
discussing  preferences  for  a  bundle  of  commodities  such  as  practice  attribute 
variables  it  is  useful  to  refer  to  the  concept  of  a  utility  function  that 
yields  a  value  of  "satisfaction"  the  individual  derives  from  eacn  oundle  of 
commodities.  Suppose  that  a  physician's  utility  depends  on  income,  y,  and 
characteristics  of  the  work  environment,  ^.  While,  in  practice,  ^  will  be 
multidimensional,  let  us  consider  only  the  leisure  dimension.  All  physicians 
maximize    their   utility   subject   to    a   negative   relationship  between  y  and 
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effectively.  These  technological  constraints  apply  to  ail  physicians  ana 
limit  the  number  of  types  of  behavior. 

Whatever  the  particular  set  of  attributes  of  a  physician's  practice  may 
be,  consumers  of  physicians'  services  have  preferences  over  this  set.  If 
patients  find  a  particular  type  of  practice  "unsatisfactory"  they  will,  no 
doubt,  seek  an  alternative  type.  Clearly,  different  patients  have  different 
needs  and  different  utility  functions.  For  example,  elderly  patients  with 
chronic  illness  may  have  quite  different  preferences  from  poor  patients  with 
recurrent,  acute  illnesses.  These  different  preferences  generate  different 
demands  for  certain  attributes  of  the  physician1 s  practice. 

Just  as  a  physician  has  a  preference  for  a  certain  type  of  practice  and 
type  of  patients,  a  patient  has  a  preference  for  a  certain  type  of  practice. 
There  is  a  "matching"  between  the  needs  and  preferences  of  physicians  and 
patients.  The  net  effect  of  this  matching  process  —  individual  physician 
with  individual  patient  —  is  to  create  a  number  of  what  we  refer  to  as 
equilibrium  "styles"  of  practice.  Since  there  are  many  practice  attributes 
and  since  physicians'  preferences  differ  and  patients'  preferences  differ  more 
than  one  type  of  style  will  be  identified.  Technological  constraints, 
however,   limit  the  number  of  styles. 

The  styles  are  determined  as  a  result  of  aggregate  physician  and  patient 
oehavior.  We  propose  first  to  identify  the  styles  by  performing  factor 
analyses  on  the  practice  attributes  variables.  These  results  are  presented  in 
Tables  3.3  through  3.9.  Tables  3.6  and  3.9  are  the  most  important  tables. 
Taoles  3.5,  3.6  and  3.7  contain  varimax  rotated  factor  matrices  for  twelve 
variables   that   characterize   the  physician's   practice   and   can   conceivably  be 
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changed  on  a  relatively  short-run  oasis.  Taoie  3.10  contains  the  varimax 
rotated  factor  matrix  of  the  same  variables  as  in  Taole  3.6  and,  in  addition, 
certain  variables  over  wnich  tne  pnysician  has  control  ana  uie  exercises 
choice,  but  only  in  the  long  run,  or  prior  to  choosing  the  twelve  practice 
attribute  variables.  These  aaaitional  variables  inciuae  type  of  specialty  and 
characteristics  of  the  geographic  region  in  which  the  physician  lives. 

The  second  task  is  to  investigate  the  determinants  of  these  styles.  We 
do  tnis  in  two  separate  analyses.  The  first,  preliminary  analysis  includes 
exogenous  personal  characteristics  of  the  physician  in  tne  factor  analyses. 
These  exogenous  variables  are  amount  of  income  from  outside  t.ne  medical 
practice  (OVER10),  the  physician's  race  (WHITE),  sex  (MALE)  and  years  of 
experience  (EXPER).J'U  In  Table  3.11  we  present  a  varimax  rotated  factor 
matrix  for  the  variables  that  appear  in  Table  3.6  plus  the  exogenous 
variables.  In  Table  3.13  we  analyze  tie  variables  in  Table  3.10  plus  the 
exogenous  variables.  The  purpose  of  this  analysis  is  two-fold:  (1)  to 
determine  the  stability  of  the  practice  styles  when  the  exogenous  variables 
are  added  and  (2)  to  gain  preliminary  insight  into  the  effects  of  the 
exogenous  variables.  The  second  analysis  treats  the  parameters  of  tne  styles 
as  relatively  fixed,  and  examines  the  adoption  of  a  particular  style  by  a 
particular  physician.  For  this  latter  purpose  we  postulate  and  estimate,  oy 
maximum  likelihood  methods,  preliminary  causal  models.  The  results  are 
presented  in  Taole  3.14  and  3.15. 


10.  Age  was  not  used  because  it  was  too  highly  correlated  with  experience 
(r  =  0.892).  When  both  variables  were  included  in  the  analysis  a 
factor  of  these  two  variaoies  alone  was  always  produced.  of  these  two 
characteristics  of  the  physician,  experience  was  thought  to  bear  most 
directly  on  the  organization  of  tne  practice. 
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The  analyses  in  this  section  are  exploratory,  and  are  based  exclusively  on 
the  1975  data.  A  similar  but  independentlt  datatest  was  collected  in  1976. 
This  dataset  is  used  exclusively  for  confirmatory  purposes;  these  results  are 
presented  in  chapter  four. 

b)     Review  of  Factor  Analysis 

We  first  attempt  to  identify  practice  styles  by  performing  factor 
analyses  on  the  attributes  which  characterize  the  physician's  practice.  If 
underlying  styles  of  practice  exist  tnen  it  should  be  possible  to  identify 
these  underlying  styles  in  the  correlation  matrix  of  the  practice  attributes. 
In  other  words,  it  should  be  possible  to  reduce  the  practice  attributes  to  a 
smaller  number  of  attribute  combinations  which  represent  a  more  parsimonious 
explanation  of  practice  styles. 

The  factor  analysis  model  can  be  written  as  f ollows : 1 A 

y  =  Ayn  +  E  (3.3) 

where  y  (p  x  1)  is  a  vector  of  p  ooserved  attributes  of  the  practice,  A  (p 
x  m)  is  a  matrix  of  factor  loadings,  n  (m  x  1)  is  a  vector  of  m  unooserved 
styles  of  practice  (common-factor'  variates)  and  e  (p  x  1)  is  a  vector  of 
specific  factor  variates  (error) .  y  and  n  are  standardized  to  have  zero  mean 
and  r)  to  have  unit  variance.  Each  element  of  e  is  distributed  independently 
with  mean  zero.  In  addition,  the  variance-covariance  matrix  of  e  ,  9£  is 
assumed  to  be  diagonal.  The  variance  of  the  itn  element  of  y  can  be  written 
as: 

11.   The   following  discussion  follows  a  more  complete  explanation  of  factor 
analytic  methods  found  in  Morrison  (1976). 
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°z  =  >£■ ,+...  +  xj.    +  e 

l         /il  yjun         £l  (3.4) 


and  the  covariance  between  y^  ani}  . 


a      =  X    X      +  . . .  +  X    X  (3.5) 
ij         11   j1  im  jm 


or  in  matrix  format: 


E  =  AyA^  +  9£  (3.6) 


where  E     is  the  variance-covariance  of  y . 


Re-writing  equation   (2)  as 


m 

2  -  °       =  I       X*    .  (3.7) 


a. 

i       e.  yij 
i  3=1 


we  can  express  the  "communalities"  of  the  y's.  Also: 

Covariance   (y,   n1)   =  E   [(A  n  +  e)n*j  (3.8) 

y 

The  purpose  of  factor  analysis  is  to  estimates  the  elements  of  A 


In  our  analyses,  many  of  our  variables  were  highly  correlated.  This 
correlation  results  in  a  determinant  of  E  which  is  very  close  to  zero,  and 
this  is  problematic  in  some  factor  analytic  methods  because  the  determinant 
enters  the  estimation  equatron(s)  in  the  denominator.  To  circumvent  this 
problem  the  principal  components  method  was  used  to  extract  factors  from  the 
correlation  matrix.  Principal  components  have  the  desiraoie  property  of 
explaining  the  maximum  possible  amount  of  variance  in  the  data.  Principal 
components  differ  from  other  factor  analytic  methods  in  that  the  communalities 
are  assumed  to  equal  1.0  and  are  not  replaced  with  estimated  communalities  as 
the  factors  are  extracted.  Principal  components  themselves  are  not  thought  of 
as  hypotheses  to  be  tested  statistically,  they  are  simply  linear  combinations 
of    variables    which      possess    specific   mathematical   properties.       There  are, 
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however,  several  measures  by  wnich  one  can  judge  the  efficacy  of  the  factors. 
First,  the  inore  variance  in  the  data  explained  oy  a  small  number  of  factors, 
the  better.  Secondly,  the  percent  of  each  variable's  variance  explained  by 
the  factors  should  be  as  high  as  possible. 

The   purpose   of    the    factor    analyses    is    to    identify   a    simplified    set  of 

relationships    among    many    endogenous    cnoice    variaoles.       Thus    we  frequently 

rotate    the    factors    to    simplify    the    columns    of    the    factor    matrix  which 

represent  the  styles  of  practice.     Simplification  in  this  case  is  defined  as  a 

column    with    variable    loadings    of     1.0    or     0.     This    criteria    for    a  simple 

structure  is  met  by  maximizing  the  variance  of  the  squared  loadings  (variance 
2 

of  Ay  )   in  each  column,   and  is  achieved  by  a  rotation  known  as  varimax.  This 

rotation  does  not  affect  the  factors'  ability  to  reproduce  the  observed 
correlation  matrix,  but  the  rotated  factor  loading  matrix  no  longer  represents 
that  unique  set  of  coefficients  which  explains  the  maximum  variance  in  the 
data.  For  orthogonal  rotations  such  as  varimax,  these  communalities  represent 
the  amount  of  variance  in  each  variable  explained  by  all  the  rotated  factors . 

c )       Identification  of  Practice  Styles 

The  variaoles  for  the  1975  data  are  described  in  Taole  3.1  and  the  means 
and  standard  deviations  are  presented  in  Table  3.2.  The  factor  analyses  were 
oased  on  460  ooservations  for  wnich  there  was  no  missing  value  for  any 
variable.  We  did  not  make  use  of  the  imputed  values  version  of  the  197  5 
tape. 


[ 
t 

[ 


35 


First  we  performed  our  analyses  using  tne  practice  attribute  variaoles. 
In  other  words  we  include  only  those  variables  that  can  be  altered  after  the 
establishment  of  the  practice.  The  percentage  of  total  variance  explained,  oy 
each  of  the  factors  appears  in  Table  3.3  and  the  unrotated  factor  matrix  in 
Table  3.4.  In  Tables  3.5,  3.6  and  3.7  we  present  the  varimax  rotated  factor 
matrices  for  the  first  four,  five  and  six  factors,  respectively,  and  also 
present  tne  communalities .  Second  we  areas  down  the  number  of  hours  spent 
seeing  patients  and  the  number  of  patienps  seen  per  week  into  three  separate 
"settings":  the  office,  hospital,  ana  "otner"  locations.  These  results  are 
reported  in  Table  3.8,  which  is  included  to  see  whether  significant 
explanatory  power,  in  the  conceptual  sense,  is  lost  by  considering  only  total 
patients  and  total  hours,  rather  than  breaking  these  variables  down  into  their 
separate  components. 

Third,  we  add  to  the  practice  attributes,  variables  whose  values  are 
determined  during  the  establishment  of  the  practice.  These  early  career 
choice  variables  are  specialty  ( FAMGP,  SURGERY,  PEDTKCs,  OBGYN  and  INTRNST)  , 
board  certification  (BCERT),  number  of  physicians  in  the  practice  (SIZE)  and 
characteristics  of  the  physician' s  geographic  location.  The  four  indicators 
of  geographic  location  are  average- per-capita  income  in  the  physician's  county 
in  1970  (CNTYIWC) ,  physicians  per  capita  in  1975  (PnYSPOP) ,  physicians  per 
square  mile  in  1975  (PRYSS^M)  and  percent  of  population  over  age  sixty-five  in 
1970  (AGED).  Per  capita  income  and  population  over  age  sixty-five  were 
included  as  proxies  for  demand  for  physician  services  in  the  market  area. 
Physicians  per  square  mile  was  intended  to  represent  supply  of  physician 
services  and  physicians  per  capita  could  be  an  indicator  of  either  supply  or 
demand  shift.  Population  per  square  mile  would  have  been  a  desirable 
indicator  of  urban/rural,   but  was  not  included  because  of  its  high  zero-order 
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correlation  (r  =  .9513)  with  physicians  per  square  mile.  Tade  3.9  presents 
the  amount  of  variance  explained  by  each  factor  and  Table  3.10  contains  the 
varimax  rotations  of  the  first  eight  factors.  If  we  were  interested  in 
examining  only  the  attributes  of  a  physician's  practice  that  can  be  changed  on 
a  more  or  less  day  to  day  .basis  we  would  restrict  the  analysis,  and  would 
consider  the  additional  variables  that  appear  in  3.9  as  exogenous.  It  was  of 
interest  to  us  at  this  stage,  however,  to  determine  whether  the  addition  of 
these  variables  affected  the  identifiable  practice  styles. 

These  analyses  are  exploratory.  The  purpose  is  to  investigate  whether 
certain  styles  of  physician  practice  exist,  and,  if  so,  to  determine  thier 
number  and  to  describe  them.  Choosing  the  number  of  factors  is  not  a  simple 
task  and,  in  the  absence  of  definite  a  priori  guidelines,  the  criteria  for 
selecting  the  number  of  factors  is  the  subject  of  some  debate  in  the  factor 
analysist  literature.  One  criterion  on  which  there  seems  to  be  general 
agreement  is  to  include  those  factors  with  eigenvalues  greater  than  unity. 
The  eigenvalues  of  the  correlation  matrix  represent  tne  amount  of  variance  in 
all  the  variables  explained  by  particular  factors.  Choosing  these  factors 
with  eigenvalues  greater  than  unity  assures  tne  inclusion  of  all  factors  which 
explain  as  much  variance  in  the,  attributes  as  any  single  variable.  The 
eigenvalues  for  the  correlation  matrix  of  practice  attributes  in  tne  1975  data 
are  snown  in  Table  3.3.  The  first  five  factors  have  eigenvalues  which  are 
greater  than  or  equal  to  one.  Also  shown  in  Table  3.3  is  tne  percent  of 
variance  in  the  practice  attribute  variables  explained  by  each  factor.  The 
first  five  variables  taken  togetner  explain  61.1  percent  of  the  toal 
variance. 
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Tables  3. 5  through  3.  7  present  the  results  of  performing  a  varimax 
rotation  on  the  first  four,  five  and  six  factors,  respectively.  Table  3.5 
clearly  identifies  four  "styles"  but  non- medical  hours  and  professional  hours 
does  not  load  on  any  factor.  Table  3.6  is  similar  to  Table  3.5:  the  first 
four  factors  are  very  similar  but  now  non- medical  and  professional  hours  load 
on  a  fifth  factor.  In  Table  3.7  the  first  four  factors  are  again  present  but 
NONMHRS  and  PROFHRS  load  on  separate  factors.  This  latter  separation  is  not 
of  significant  interest  and  the  eigenvalue  of  the  sixth  factor  is  less  than 
unity,  which  is  the  usual  cut-off  value. 

Apart     from    small    variations,     Tables     3.5     through    3.10     identify  five 
practice  styles: 

(i)  Busy,  successful,  ambulatory  care  practice.  This  style  includes 
physicians  who  use  many  aides,  see  many  patients,  work  long  hours  seeing 
patients  and  have  high  net  incomes.  See  Table  3.5  -  factor  1  (abbreviated  to 
T3.5-F1),  T3.6-F1,  T3.7-F1,  T3.8-F1  and  T3.10-F3.  Table  3.8-F1  suggests  that 
these  physicians  see  most  of  their  patients  in  the  office  rather  than  in 
hospitals  or  in  other  settings. 

s 

(ii)  Low- income  practice.  This  style  includes  physicians  who  treat  low 
income  patients  and  Medicaid  patients;  see  T3.5-F2,  T3.6-F2,  T3.7-F2,  T3.8-F3 
and  T3.  10- F5. 

(iii)  Expensive,  prosperous  practice.  This  style  includes  physicians  who 
charge  high  fees,  see  high  income  patients  and  have  reasonably  high  net 
incomes;  see  T3.5-F3,  T3.6-F3,  T3.7-F3  and  T3.8-F5.  In  Table  3.10  the 
variables  do  not  have  very  high  loadings  on  a  single  factor,  but  have  moderate 
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Table  3.1:     Variables'   Description  ( 1^75  Data) 


Variable 


AGED 


Survey  question  Number 


Definition 


Proportion  of  population  over  age  6b 
(1970) 


AIDHRMD 


Total  number  of  hours  per  week  worked 
oy  all  aides  divided  by  the  number  of 
physicians  (SIZE) 


AIDPRMD 


67,6 


The  number  of  non-physician  employees 
in  the  practice  divided  by  the  number 
of  physicians  (SIZE) 


BCERT 


487 

(on  coding  form) 


Primary  specialty  boards;  yes=1, 
otherwise  =  0 


BLKPAT 


21b 


Percent  of  the  physician*  s  patients 
who  are  black 


CNTYINC 


Average  per  capita  income  in  the 
county  (1970) 


EXPER 


483 

(on  coding  form) 


Experience;  1975  minus  the  year  the 
physician  was  licensed 


FAMGP 


1a 


■General/Family  Practice  Specialty 


FEEOFF 


HI  INC 


b,c 


(insurance  form) 
21c 


Physician's  current  usual  fee  for  a 
follow-up  visit  in  the  office 

Percentage  of  the  physician's  patients 
who  have  high  family  incomes 


HOSHRS 
INTRNST 


26 
1a 


Hours  speni.  on  hospital  rounds 
Internal  Medicine  Specialty 


Age  was  not  used  because  it  was  too  highly  correlated  with  experience 
(r=0.892).  Wnen  both  variaoles  were  included  in  the  analysis  a  factor  of 
these  two  variables  alone  was  always  produced  by  rotation.  Of  these  two 
personal  characteristics  of  tne  physician,  experience  was  thought  to  bear 
most  directly  on  the  organization  of  the  practice. 

The  variable  FEEOFF  was  chosen  to  represent  fees  since  FEEOFF  had  the 
fewest  missing  values. 

NETINC  and  FEEOFF  were  standardized  by  the  cost  of  living  varianle  found 
in  columns  4908  to  4916. 
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Taoie  3.1:    1975  Variables   (cont. ) 


Variable 


LOW INC 


MALE 


MDCAID 


MDCARE 


Survey  question  KuroDer 
21d 


336 

(on  coding  form) 
1c 

(on  insurance  form) 


1d 

(on  insurance  form) 


Definition 


Percentage  of  the  physician's  patients 
who  have  low  family  income 

Physician's  sex;   male=1,  female=0 


Percentage  of  physician's  patients  who 
are  covered  by  Medicaid 

Percentage  of  pnysician' s  patients  who 
are  covered  oy  Medicare 


MEDtiRS 


HOSHRS  +   OFFHRS   +  OTRHRa 


NETINC 


NOHOS 


63 


27 


Physician' s  net  income  from  the 
practice  in  1975 

Number  of  patients  seen  on  hospital 
rounds 


NOINS 


NONMHRS 


NOOFF 


1a 

(on  insurance  form) 
36 


23 


Percentage  of  the  physician' s  patients 
who  have  no  insurance 

Total  hours  during  previous  seven  days 
spent  on:  1)  filling  out  health 
insurance  forms  2)  billing  patients  3) 
personnel       matters  4)  general 

financial  matters  5)  administrative 
matters  related  to  the  hospital  and  6) 
administrative  matters  related  to  the 
physician' s  own  practice 

Numoer  of  patients  seen  in  the  office 
in  the  last  seven  days 


NOOTR 


24,    29,    30,  33 


Sum  of  the  number  of  patients  seen  on 
nouse  calls,  in  emergency  rooms  or 
outpatient  clinics,  nursing  homes  and 
number  of  operations  and  assists  in 
the  last  seven  days 


a.       NETINC  and  FEEOFF  were   standardized  by  the  cost  of  living  variable  found 
in  columns  4908  to  4916. 
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Table  3.1:    1975  Variables  (cont.) 


Variable 


Survey  question  Number 


Definition 


NUMBER 

OBGYN 

OFFtiRS 

OTRHRS 


OVER 10 

PEDTRCS 
PHYSPOP 
PHYSSOM 
PROFHRS 


SIZE 

SURGERY 
WHITE 


1a 

22 

25,    28,    31,  32 


65 


1a 


34 


337 

(on  coding  form) 


NOtiOS  +  NOOFF  +  NOOTR 

Obstetrics/Gynecoloyy  Specialty 

Number  of  office  hours  spent  seeing 
patients  in  previous  seven  days 

Number  of  hours  spent  seeing  patients 
on  housecalls,  in  emergency  rooms  or 
outpatient  clinics,  nursing  homes  and 
on  operations  ana  assists  in  last 
seven  days 

The  physician  and  spouse  have  income 
from  outside  the  medical  practice  in 
excess  of  $10,000  =   1,  otherwise  =  0 

Pediatrics  Specialty 

Physicians  per  100  population  (1975) 

Physicians  per  square  mile  (1975) 

Number  of  hours  devoted  to  other 
professional  activities  such  as 
professional  reading,  writing, 

research,  teacning  and  medical 
meetings  in  the  last  seven  days 

Number  of  physicians  associated  with 
the  office  at  least  2U  hours  a  weex. 

General  Surgery  Specialty 

Physician's  race;  white  =  1,  non-wnite 
=  0 


e.  Number  of  patients  per  unit  time  is  unquestionably  an  important  variable 
wnich  characterizes  the  physician's  practice.  NUMBER  *  MEDHRS  would  oe 
one  measure  of  patients  per  unit  time  but,  unfortunately,  there  was  little 
variance  in  MEDhRS  in  tne  1975  data,  leading  to  a  high  correlation 
(r=.B00)  of  MEDHRS  and  (NUMBER  *  MEDHRS).  Thus  NUMBER,  number  of  patients 
per  week,  was  used  as  a  measure  of  patients  per  unit  time  in  1975  factor 
analyses . 
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Table  3.2:     Means  and  standard  Deviations    (1975  Data) 


VARIABLE  MEAN  STANDARD  DEV 


7\  THUD M r\ 

p.  Q  97 
D3i  Z  / 

/\  C-l     "3  /I 
'iOi  J4 

AIDPRMD 

2.39 

1.56 

IN  i  1  X  IN  U 

c ,  i  a  n  1  "7/1 

O  £2  7  £  1     n  ■  i 
Z  O  /  O  I  .  0  2 

FtjEOr  r 

19      "3  1 

A      "3  "7 

4  .  J  / 

HIINC 

16.20 

1  d.  5to 

9  9     ^  "3 

9  1     9  9 
Z  I  •  Z  Z 

N  U  ±  N 

19   a  7 

1  A  17 

MDCARE 

2  3.3/ 

on  /in 

2  0  .  4  U 

14 Df  £i  TP) 

1  ii  QM 

IN  UrlDiiix 

1  A  "3.  Q7 

04  »  JD 

O  I  .  o  a 

4  1.R0 

4  0.76 

LN  w  W  J.  ^ 

10  9  zi  4 

71  HO 

1NUU1  K 

19    7  9 

1  z  •  /  z 

1  Q  Qfl 

HOSHRS 

12.68 

8.68 

99.14 

11.54 

U  J.  ivtlrco 

111    Q 1 

6.42 

6.42 

o  •  J 

U  •  o4 

n  /i  7 

n    1  ^ 
U.  I  J 

n    "3  £. 

U    4  JO 

PEDTRCS 

0.13 

0.34 

OBGYN 

0.  14 

0.35 

INTRNST 

0  .24 

0.43 

BCERT 

0.45 

0  .50 

SIZE 

1  .84 

1.71 

CNTYINC 

4514. 1 2 

83b. 64 

PH YS  S  QM 

17.84 

77.20 

PriYSPOP 

0.21 

0.14 

AGED 

0.09 

0.02 

0VER1  0 

U.  19 

0.39 

WHITE 

0.95 

0.22 

MALE 

0.93 

0.25 

EXPER 

22.70 

1  1  .73 
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loadings     on     factors      1     and     6.  T3.10-F1      snows     tnat     tnere     may     pe  a 

groiip  of  board  certified  internists  who  work  in  a  large,  moderately  expensive, 
prosperous  practices.  Family-general  practitioners  have  a  large  negative 
loading  on  this  style.  Table  3.10-F6  suggests  a  group  of  gynecologists  or 
obstetricians  who  have  moderately  expersive  ,  prosperous  practices.  A  final 
note  is  that  in  all  tables  number  of  patients  is  negatively  related  to  this 
style  which  suggests  these  physicians  see  fewer  patients  than  average. 

(iv)  Geriatric,  nospital  practice.  This  style  includes  physicians  who  treat 
Medicare  patients  and  patients  with  insurance,  see  T3.5-F4,  T3.6-F4,  T3.7-F4, 
T3.8-F2  and  T3.10-F2.  Table  3.8  suggests  tnai  these  physicians  see  many 
patients  and  work  long  hours  in  hospitals  rather  than  in  the  office  or  in 
other  settings,  and  Table  3.10  suggests  that  they  are  most  likely  to  be 
internists  and  least  like  to  be  pediatricians. 

(v)  Academic  or  administrative  practice.  This  style  includes  physicians  who 
work  many  non-medical  hours  (administration)  and  many  hours  in  other 
professional  tasks,  such  as  teaching  and  research;  see  T3.6-F5,  T3.8-F6  and 
T3.10-F7.  Taoie  3.10  suggests  that  tnese  physicians  are  most  lively  to  be 
found  in  urban  areas.  ^ 

d)       Preliminariy  Analysis  of  the  Determinants  of  Practice  Style 

This  section  examines  tne  relationsnips  between  the  styles  we  identified 
in  the  previous  section  and  certain  exogenous  characteristics  of  the 
physician,  notaoly  pnysician' s  race  (WH.IT.iJ)  ,  experience  (EXP^k)  ,  whether  he 
has  over  $10,000  outside  income   (OVER  10)  and  sex  (MALE). 
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The  previous  factor  analyses  (Tables  3.7  and  3.10  are  repeated  with  tne 
addition  of  the  exogenous  variables.  These  results  are  reported  in  Tables 
3.11  and  3.13,  respectively.  The  major  purpose  is  to  ensure  tnat  tne 
physician  "styles"  are  robust  and  are  still  identifiable  when  additional 
variables  are  added.  Another  purpose  is  to  find  out  wmca  explanatory 
variables  load  on  each  practice  "style". 

First,  note  that  the  practice  "styles"  are  clearly  robust.  We  now 
discuss  each  of  tne  styles  and  the  exogenous  variables  that  load  on  each 
style : 

(i)  Busy,  successful,  ambulatory  care  practice.  The  variaole  indicating 
the  physician's  sex  (MALE)  loads  highly  on  this  style  in  Taole  3.11  factor  1 
(T3.11-F1)  and  moderately  in  T3.13-F4.  Experience  has  a  moderate  negative 
loading. 

(ii)  Low-income  practice.  In  T3.11-F2  and  T3.13-F5,  tne  vanaoles  for 
physician's  race  (WHITE)  has  high  negative  loadings.  This  suggests  that  a 
minority  physician  is  more  likely  tnan  a  white  physician  to  focus  on  treating 
low-income  Medicaid  patients.^  It  does  not  mean,  however,  that 
low-income  Medicaid  patients  are  more  likely  to  be  treated  by  a  minority 
physician  because  most  of  the  physicians  in  the  sample  are  white. 

(iii)  Expensive,  prosperous  practice.  In  T3.11-F3  the  variable  OVER1 0 , 
which  indicates  more  than  §1U,0UU   in  outside  income,   has  a  high  loading.  In 

12.  Of  course,  minority  physicians  may  have  less  cnoice  tnan  wnite  physicians 
and  may  be  imposed  upon  to  treat  low  income,  Medicaid  patients  by  racial 
discrimination  from  patients  and  otner  physicians. 
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Table  3.13,  as  in  Taole  3.10,  style  (iii)  appears  as  two  factors,  but  no 
exogenous  variables  loads  on  either  of  them. 

(iv)     Geriatric,   hospital  practice.      No  exogenous  variable  loads  highly  on 

=  ,  .       .    -  13 
thxs  style. 

(v)  Academic  or  Administrative  practice.  In  T3.11-F6  no  exogenous 
variable  nas  a  high  loading  on  this  style.  In  Table  3.13  the  variables  NONMHRS 
and  PROFhRS  load  on  different  factors.  Low  non-medical  hours  seem  to  oe 
associated  with  experienced  physicians  who  earn  more  than  $10,000  from  sources 
outside  tne  practice.  Large  numbers  of  other  professional  nours  are 
associated  with  male  physicians  and,  to  some  extent,  those  who  see  high  income 
patients . 

In  summary,  i4AL£  loads  reasonably  highly  on  style  (i)  ,  and  minority 
(non-white)  loads  on  style  (ii).  Over  $10,000  outside  income  has  a  high 
loading  on  style  (iii),  but  only  in  Table  3.11,  and  experience  does  not  have  a 
particularly  high  loading,  either  positive  or  negative,  on  any  style.  This 
suggests  two  hypotheses.  The  first  is  that  physicians  do  not  dramatically 
alter  their  style  of  practice  during  the  course  of  their  medical  career.  The 
second  is  that  there  have  not  oeen  dramatic  snifts  in  tne  distribution  of 
physicians  across  states  in  the  period  covered  by  the  physicians  in  the 
sample. 


13.  In  Table  3.11  tne  signs  of  i4DCAki;  and  is'OINa  are  reversed,  but  the  factor 
may  be  interpreted  as  the  same  style  identified  in  other  tables.  See  the 
discussion  of  style  (iii)   in  the  previous  section. 
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Table  3.3:     Percentage  of  Variance  Explained  by  Eacn  Factor 
(Practice  attribute  Variables  Only ) 


FACTOR 

EIGENVALUE 

PCT  OF  VAR 

CUM  PCT 

1 

1 .  967 

16.4 

16.4 

2 

1.637 

13.6 

30.0 

3 

1.346 

11.2 

41.3 

4 

1 .177 

9.8 

51.1 

5 

1.  097 

9.  1 

60.  2 

6 

0.888 

7.4 

67.6 

7 

U.  825 

6.9 

74.5 

8 

0.770 

6.4 

80.9 

9 

0.712 

5.  9 

86.8 

10 

0.583 

4.9 

91.7 

1  1 

0.  525 

4.4 

96.  1 

12 

0.472 

3.9 

100.0 

Table  3.4:     Unrotated  Factor  Matrix  (Practice  Attribute  Variaoles  Only) 


VARIABLE 


FACTOR 
1 


FACTOR 
2 


FACTOR 
3 


FACTOR 

4 


FACTOR 
5 


FACTOR 
b 


FACTOR 
7 


AIDPRMD 

0. 

.598 

0. 

.300 

-o . 

.101 

0. 

085 

o, 

.015 

-0, 

.227 

0 

.143 

NETINC 

0. 

.  48b 

0. 

,525 

0  . 

,072 

0. 

167 

-0. 

,229 

0. 

.  045 

0. 

.  2bb 

FEEOFF 

-0. 

.090 

0. 

.507 

0^.387 

0. 

438 

-0  . 

.166 

o , 

.176 

0 

.250 

HIINC 

-0. 

.286 

0. 

,  4d5 

0. 

.06b 

0. 

3bb 

0. 

,  046 

0. 

,  1  bb 

-u . 

.  62b 

LOW INC 

0  , 

.376 

-0. 

.553 

o. 

.386 

0. 

351 

-0  . 

.020 

o, 

,037 

-0  , 

.122 

NO  INS 

-0. 

.  003 

-0. 

.  171 

-0. 

,  5o4 

0. 

417 

0. 

.302 

0. 

1  bU 

0. 

,  19b 

MDCARE 

-0  , 

.186 

o. 

.133 

0  , 

,531 

-0  . 

507 

-o, 

.133 

0. 

,044 

0 

.125 

MDCAID 

0. 

,299 

-0. 

.  5od 

o. 

,  44b 

0. 

293 

-0. 

,  155 

0. 

,016 

-0. 

,  029 

NUMBER 

0. 

,783 

0. 

.064 

-o. 

,123 

-0  . 

140 

o , 

.181 

-o. 

,044 

-o . 

.093 

MEDriRS 

0. 

.613 

0. 

216 

0. 

,  1  19 

-0. 

255 

0. 

,212 

0. 

193 

-0. 

,353 

NONMHRS 

-0  . 

.071 

-0. 

.001 

0  . 

,318 

-0. 

082 

0. 

.730 

0  . 

,443 

0 

.251 

PROFHRS 

-0. 

.  172 

0. 

1  70 

0. 

311 

0. 

191 

0. 

521 

-0. 

705 

-0. 

,014 

*Q 


Table  3.5 

Varivax 

Kotated 

Factor  Matrix 

(4  factors 

VARIABLE 

FACTOR  1 

FACTOR 

2 

FACTOR  3            FACTOR  4 

COMMjNALIT' 

AIDPRMD 

0  .662 

0.001 

0.  04d 

-0. 1 56 

0. 

465 

NETINC 

0  .657 

-0  .  067 

0.330 

-0.031 

0. 

545 

FEEOFF 

0.114 

0.033 

u.796 

0.  07a 

0. 

65  j 

HIINC 

-0.065 

-0  .233 

0  .626 

-0.077 

0  . 

457 

LOWINC 

0.  06j 

0  . 84  1 

-0. 032 

-J. 027 

0.714 

NOINS 

-0.106 

0.039 

-0.042 

-0.713 

0. 

521 

MDChRE 

-0. 073 

-0.110 

-0.0  03 

0 . 759 

0 . 

5  9  _> 

MDCAID 

-0.011 

0  .846 

-0.050 

0  .058 

0. 

721 

NUMBER 

0  .738 

0.11o 

-0. 295 

-0. 087 

0. 

652 

MEDHRS 

0  .665 

0.026 

-0 .146 

0.209 

0 . 

502 

NONMHRS 

-0. 058 

0.  09y 

0.  086 

0.303 

0. 

1  1  J 

PROFHRS 

-0.090 

0.062 

0.391 

0.  165 

0 . 

1  92 

STYLES 

(i) 

(ii) 

(iii) 

(iv) 

Table  3.6 

Varimax  : 

.Rotated 

Factor  Matrix 

(5  factors 

VARIABLE 

FACTOR  1 

FACTOR  2 

FACTOR 

3       FACTOR  4 

FACTOR  5 

CO!' 

imunal: 

AIDPRMD 

0.653 

0 

.  002 

0.  124 

-0. 1 23 

-0. 092 

0.466 

WET INC 

0.590 

-0 

.  025 

0  .442 

0.070 

-0.221 

3  .598 

FEEOFF 

0.  024 

0 

.  070 

0.812 

0.11o 

0.041 

0 .  6dU 

HIINC 

-0.112 

-0 

.230 

0  .606 

-0.083 

0.  138 

3.459 

LOWING 

0.070 

0 

.835 

-0.05* 

-0.072 

0.055 

0.71* 

NOINS 

-0 . 057 

-0 

.051 

-0  .0  72 

-0.773 

0.060 

0.612 

MDCARE 

-0. 095 

-0 

.073 

-0. 023 

0.765 

0.  1  05 

0.611 

MDCAID 

-0.019 

0 

.859 

-0.057 

0.047 

-0.038 

3.745 

NUMBER 

0.779 

0 

.091 

-0.2*2 

-0. 1 07 

0.  0  1  U 

0.6  o5 

MEDHRS 

0  .692 

0 

.  007 

-0.126 

0.165 

0.  160 

3.5*7 

NONMHRS 

0.031 

0 

.009 

-0. 090 

0.05d 

0  .795 

J  .  6  -*  5 

PROFHRS 

-0.053 

0 

.001 

0.253 

-0.014 

0.629 

0  .463 

STYLES 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

In  this  and  subsequent  rotated  factor  loading  taoles,  loadings  greater  than 
.4  in  absolute  value  are  underlined. 
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Table  3.7:     Varimax  Rotated  Factor  Matrix  (6  factors) 


VARIABLE 


FACTOR  1 


FACTOR  2 


FACTOR  3 


Factor  a 


factor  5 


FACTOR  6 


AIDPRMD 

0 

.669 

-0 

.005 

0 

.055 

-0 

.101 

-0 

.194 

0 

.136 

NET INC 

0 

.598 

-0 

.  024 

0 

.432 

0 

.071 

-0 

.201 

-u 

.099 

FEEOFF 

0 

.025 

0 

.078 

0 

.831 

0 

.108 

0 

.012 

0 

.042 

hi  I  INC 

-0 

.  1  1o 

-0 

.  222 

0 

.640 

-0 

.094 

0 

.  100 

0 

.059 

LOW INC 

0 

.068 

0 

.836 

-0 

.050 

-0 

.074 

0 

.057 

0 

.012 

NO  INS 

-0 

.065 

-0 

.  046 

-0 

.029 

-0 

.787 

0 

.  1  18 

-0 

.  0o9 

MDCARE 

-0 

.104 

-0 

.071 

0 

.004 

0 

.757 

0 

.150 

-0 

.028 

MDCAIO 

-0 

.018 

0 

.859 

-0 

.  061 

0 

.047 

-0 

.  028 

-0 

.030 

NUMBER 

0 

.777 

0 

.089 

-0 

.246 

-0 

.105 

0 

.061 

-0 

.027 

MEDHRS 

0 

.673 

0 

.013 

-0 

.  060 

0 

.  146 

0 

.302 

-0 

.  121 

NONMHRS 

-0 

.012 

0 

.026 

0 

.059 

0 

.015 

0 

.9  10 

0 

.087 

PROFHRS 

-0 

.  022 

-0 

.018 

0 

.074 

0 

.046 

0 

.082 

0 

.972 

STYLES 

(i) 

(ii) 

( 

iii) 

(iv) 

(v) 

(v) 

VARIABLE 


COMMUNALITY 


AIDPRMD 

NET INC 

FEEOFF 

HI  INC 

LOWING 

NOINS 

MDCARE 

MDCAIQ. 

NUMBER 

MEDHRS 

NONMnRS 

PROFHRS 


0.517 
0.600 
0.712 
0.494 
0.715 
0  .645 
0.612 
0.745 
0.  687 
0  .584 
0.  84  1 
0.960 
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Table  3.8:     Varimax  Rotated  Factor  Matrix  (6  i actors)   Including  Separately 
hours  and  Patients  Seen  in  Office,  Hospital  and  Elsewhere 


VARIABLE 


FACTOR  1 


FACTOR  2 


FACTOR  3 


FACTOR  4 


FACTOR  5       FACTOR  b 


AIDPRMD 

0 

.705 

0 

.131 

0 

.  043 

-0. 

.  0  05 

0. 

144 

-0 

.0  60 

NET INC 

0 

.451 

0 

.193 

-0 

.064 

o . 

.275 

0  . 

511 

-0 

.223 

FEEOFF 

-0 

.061 

0 

.  08b 

0 

.  067 

-0. 

.  0,9 

0  . 

614 

0 

.02b 

HIINC 

-0 

.112 

-0 

.153 

-0 

.227 

-0. 

.075 

0. 

575 

0 

•  16b 

LOWINC 

0 

.  095 

-0 

.027 

u 

.817 

0. 

.093 

-0. 

048 

0 

.087 

NO  INS 

0 

.142 

-0 

.593 

-0 

.  124 

o . 

.074 

-o. 

U69 

0 

.204 

MDCARE 

-0 

.283 

0 

.633 

-0 

.013 

-0. 

.  127 

-0. 

0  62 

0 

.001 

MDCAID 

-0 

.033 

0 

.013 

0 

.840 

0  . 

.  118 

-0  . 

052 

-0 

.031 

NOHOS 

0 

.204 

0 

.639 

-0 

.058 

0. 

.357 

0. 

040 

0 

.  184 

NOOFF 

0 

.764 

-0 

.200 

0 

.057 

-o . 

.050 

-0. 

192 

-0 

.046 

NOOTR 

-0 

.052 

-0 

.006 

0 

.  222 

0. 

.748 

-0. 

163 

-0 

.001 

riOSHRS 

0 

.147 

0 

.654 

-0 

.  132 

0  , 

.288 

0. 

005 

0 

.337 

OFHRS 

0 

.683 

-u 

.207 

-0 

.  020 

-0, 

,  272 

-0. 

167 

0 

.  042 

OTRHRS 

-0 

.166 

0 

.087 

0 

.0  54 

0  , 

.842 

0  . 

086 

-0 

.070 

NONMHRS 

-0 

.  050 

-0 

.012 

-0 

.000 

0, 

,  0=>6 

-0. 

061 

0 

.740 

PROFHRS 

-0 

.055 

0 

.086 

0 

.070 

-0  . 

,201 

0. 

219 

0 

.597 

STYLES 

( 

i) 

(iv) 

(ii) 

(iii) 

(v) 

FACTOR 


EIGENVALUE 


PCT  OF  VAR       CUM  PCT 


VARIABLE 


COMMUNAL I T  Y 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1  1 
12 
13 
14 
15 
16 


2.390 
1 .958 
1 .795 
1  .243 
1  .209 
1  .  050 
0.941 
0.871 
0.333 
0.  759 
0.624 
0.  584 
0.517 
0.  445 
0.418 
0.  363 


14.9 
12.2 
1  1.2 
7.8 
7.6 
6.  6 
5.9 
5.4 
5.2 
4.  7 
3.9 
3.7 
3.2 
2.8 
2.6 
2.3 


14.9 
27.  2 
38. 
46. 
53. 
bO. 
66. 
71. b 
76.8 
81.6 
85.5 
89.  1 
92.3 
95.  1 
97.7 
100.0 


AIDPRMD 

NETINC 

FEEOFF 

HIINC 

LOWINC 

NOINS 

MDCARE 

i<lDC/iIU 

NOHOS 

NOOFF 

NOOTR 

HOSHRS 

OFHRS 

OTRHRS 

NONMHRS 

PROFnRS 


0  .54  1 
0.  b32 
0  .682 
0.452 
0.696 
0.439 
0.501 
0.724 
0.615 
0.668 
0  .638 
0.663 
0.614 
0.  7o0 
0.561 
0.460 
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Table  3.9:     Percentage  of  Variance  Explained  by  Eacn  Factor 

(Practice  Attribute  and  Early  Career  Choice  Variables) 


FACTOR  £JIGENVALU£                      PCT  OF  VaR  CUM  PCT 

1  2.807  12.2  12.2 

2  2.393  10.4  22.6 

3  2.  069  9.0  31.6 

4  1.635  7.1  38.7 

5  1.567  6.8  45.5 

6  1.284  5.6  51.1 

7  1.243  5.4  56.5 

8  1.185  5.2  61.7 

9  0.984  4.3  6b. 0 

10  0.917  4.0  69.9 
1  1  0.881  3.8  73.8 

12  0.848  3.7  77.5 

13  0.  77o  3.4  80.8 

14  0.733  3.2  84.0 

15  0.637  2.8  86.8 

16  0.581  2.5  89.3 

17  0.518  2.3  91.6 

18  0.509  2.2  93.8 

19  0.418  1.8  95.6 

20  0.395  1.7  97.3 

21  0.373  1.6  98.9 

22  0.246  1.1  100.0 

23  0.  000  0.0  100.0 


VARIABLE  COMMUNALITY 

AIOPRMD  0.53  6 

NETINC  0.532 

FEEOFF  0.582 

nllWC  0.3  17 

LOWINC  0.722 

NOINS  O.3  80 

MDCARE  0.689 

MDCAID  0.73  7 

NUMBER  0.673 

MEDriRS  0.517 

NONMHRS  0.249 

PROFtiRS  0.251 

FAMGP  0.765 

SURGERY  0.809 

PEDTRCS  0.821 

OBGYN  0.7y7 

INTRNST  0.825 

BCERT  0.624 

SIZE  0.404 

CNTYINC  0.6b4 

PHYSS^M  0.777 

PHYSPOP  0.768 

AGED  0.744 
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5  1 

Over  $  10,000  outside  income,  race  and  experience  tend  to  load  highly  or. 
the  same  factor  T3.11-F4  and  T3.13-F8.  The  signs  of  these  loadings  indicate 
that  younger  minority  physicians  have  less  outside  household  income  than  older 
white  physicians.  Possibly  this  finding  is  due  to  the  greater  investment 
income  for  the  older  white  physicians. 

The  coefficients  for  specialty  (Table  3.  13  only)  suggest  that  family 
practice- general  practitioners  are  less  likely  than  any  other  specialists  to 
adopt  style  (i),  surgeons  do  not  load  highly  on  any  style,  pediatricians  have 
a  low  loading  on  style  (iii),  while  obstetricians- gynecologists  load  highly  on 
this  style,   and  internists  have  a  high  loading  on  style   (iv) . 

Board  certification  and  size  load  on  T3.13-F2  which  is  similar  to  style 
(iii).  The  geographic  variables  load  on  T3.13-F1  and  T3.13-F9,  but  not  on  any 
particular  style. 

e )  A  Causal  Model  of  Physicians'  Styles 

e.i)  Introduction 

Practice  attribute  variables  are  linked  by  a  complex  set  of 
relationships.  The  concept  of  styles  serves  to  reduce  the  degree  of 
complexity  to  a  more  manageable  level  by  identifying  various  forms  of 
physician  behaviour  which  generate  the  observed  data.  Conceptually,  the 
styles  can  be  regarded  as  latent  variables,  with  observed  practice  attributes 
as  manifest  indicators.  In  other  words  "styles"  make  conceptual  sense  but 
they  are  not  directly  observed  just  as,  for  example,  verbal  or  mathematical 
ability  are  unobserved.  The  practice  attribute  variables  are  indicators  of 
the  various  styles  just  as  scores  on  various  tests  are  indicators  of  veral  or 
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Table  3. 

1  1 :  Variance 

Rotated 

Factor  Matrix 

(Pre 

.ctice  Attribute 

and  Exogenous 

Variables ) 

VARIABLE 

FACTOR  1 

FACTOR 

2 

FACTOR  3 

FACTOR  4       FACTOR  5 

FACTOR  6 

AIDPR1-1D 

0  .64  1 

-0. 050 

0.134 

—  u . 

u/u          —  u  •  u  /  y 

-0. 1 29 

NET INC 

0.617 

-0 . 087 

n    a  n  o 

-0. 

053  0.007 

-0.218 

FEEOFF 

0.  0*2 

-0.0  10 

n    i  c  "7 

\J  \j                          U  •  U  /  -) 

0.  07d 

HI  INC 

-0.081 

-0  .223 

n    ^  q  a 

-0. 

052  -0.052 

0.192 

LOWING 

0.  096 

0.818 

-0 . 0  o2 

o. 

021  -0.0o7 

0.10b 

NO  INS 

-0.053 

-0.028 

-0.076 

0. 

045  -0.767 

0.128 

MDCARE 

-0. 065 

-0.041 

—  U  .  U  I  y 

0. 

OoO  0.761 

o.  loy 

MDCAID 

0.012 

0  .799 

-0 . 0  96 

-o. 

044  0.050 

-0  .035 

NUMBER 

0.776 

0.119 

-0. 197 

—  U  • 

023  -0.139 

0.003 

MEDHRS 

0  .663 

0.099 

_  n   1  n  a 

-o. 

109  0.168 

0.107 

NONMHRS 

-0.021 

0.015 

-0.021 

-0. 

220  0.01b 

0  .693 

PROFHRS 

-0.064 

0.078 

0.260 

0  • 

145  -0.001 

0.590 

OVER1 0 

-0.0  1b 

0.  124 

0.522 

n 

4b8  0.072 

-0. 192 

WHITE 

0.125 

-0.483 

-0.051 

0  . 

54,1  -0.054 

-0.035 

MALE 

0.422 

-0. 043 

-0. 094 

n 

249  0.094 

0.341 

EXPER 

-0.211 

-0.005 

_  n    ri  "7  1 
—  0  .  U  /  I 

u  . 

780  0.008 

0.015 

STYLES 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

FACTOR 

EIGENVALUE 

PCT  OF  VAR 

CUM  PCT 

VARIABLE  COMMUNALITY 

1 

2.  190 

13.7 

13.7 

AIDPRMD 

0.459 

2 

1 .  880 

11.7 

2  5.4 

inETIi\IC 

0.  605 

3 

1  .453 

9.1 

3  4  .  D 

FEEOFF 

0.590 

4 

1 .  229 

7.7 

42.2 

HI  INC 

0.440 

5 

1  .  195 

7.5 

49.7 

LOW INC 

0.702 

6 

1 .  ObO 

6.8 

Db.  4 

NOlNb 

0.616 

7 

0.960 

6.0 

62.4 

MUCARE 

0.617 

8 

U.  902 

5.  6 

bb.  1 

MLC.rt.lL> 

0.  653 

9 

0 . 825 

5.2 

73.2 

NUMBER 

0.675 

10 

0.781 

4.  9 

78.  1 

M^UURS 

0.511 

1 1 

0.  725 

4.5 

82.6 

NONMHRS 

0.530 

12 

0.  694 

4.3 

b7.  0 

PROFiiRS 

0.  44b 

13 

0.625 

3.9 

90.9 

OV£k1 0 

0.567 

14 

0.  550 

3.4 

94.  3 

WHITE 

0.  549 

15 

0.483 

3.0 

97.3 

MALE 

0  .376 

16 

0.429 

2.  7 

100.0 

EXPER 

0.689 
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Taple  3 ♦ 1 2 :     Percentage  of  Variance  Explained  by  Each  Factor  (All  Variables) 


FACTOR         EIGENVALUE         PCT  OF  VAR         CUM  PCT  VARIABLE  COMMUNALITY 


1 

2.962 

11.0 

11.0 

AIDPRMD 

0.564 

2 

2.551 

9.4 

20.4 

NOTING 

0.  62o 

3 

2.096 

7.3 

28.2 

FEEOFF 

0  .560 

4 

1.  340 

6.  8 

35.0 

rilINC 

0.  4  02 

5 

1 .736 

6.4 

41  .4 

LOWTNC 

0.720 

0 

1.441 

5.3 

46.  8 

MO  INS 

J.  450 

7 

1  .330 

4.9 

51.7 

MDCARE 

0.714 

S 

1.171 

4.3 

56.  0 

MDCAIl) 

0.657 

9 

1  .124 

4.2 

60  .2 

NUMBER 

0.695 

10 

1 .  020 

3.8 

64.  0 

MEDHRS 

0.519 

11 

0.953 

3.5 

67.5 

NONMHRS 

0.451 

12 

0.923 

3.4 

70.  9 

PRGFhRb 

0.444 

13 

0.646 

3.1 

74.0 

FAMGP 

0.786 

14 

0.820 

3.0 

77.  1 

SURGERY 

0.810 

15 

0.748 

2.8 

79.9 

PEDTRCS 

0.815 

16 

0.  744 

2.8 

82.  6 

OBGYN 

0.  841 

17 

0.718 

2.7 

85.3 

INTRNST 

0.825 

18 

0.613 

2.3 

87.  5 

BCERT 

0.  638 

19 

0.571 

2.1 

89  .7 

SIZE 

0  .453 

20 

0.  544 

2.0 

91.7 

CNTYINC 

0.  742 

21 

0.484 

1.8 

93.5 

PhYSS^M 

0.800 

22 

0.464 

1.7 

95.  2 

PtiYSPOP 

0.779 

23 

0.392 

1.5 

96.6 

AGED 

0.757 

24 

0.366 

1.4 

98.  0 

OVER1 0 

0.  5d7 

25 

0.324 

1  .2 

99.2 

WHITE 

0.474 

26 

0.221 

0.8 

100.0 

MA-LiE 

0.  5J3 
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mathematical  ability.  For  example,  the  use  of  aides,  net  income,  number  of 
patients  and  number  of  medical  hours  are  indicators  of  style  (i).  If  a 
physician  adopts  style  (i),  he  will,  in  general,  have  high  values  of  these 
observed  variables. 

While  we  refer  to  a  physician  as  "adopting"  a  style,  these  styles  are 
continuous,  not  discrete.  Strictly  speaking,  a  physician  does  not  have  "to 
choose"  one  style  over  another.  Rather,  our  research  has  identified  certain 
"types"  of  physicians  and  the  latent  variable  "style"  should  be  thought  of  as 
a  continuous  variable,  more  similar  to  a  probability  of  being  a  certain  "type" 
than  a  discrete  choice. 

Whether  a  physician  has  a  practice  that  is  more  closely  related  to  one 
style  or  another  depends  on  certain  predetermined  variables.  Initially  we 
focus  on  four  exogenous  variables:  sex,  race,  experience  and  over  ten 
thousand  dollars  outside  income.  One  can  expect  these  variables  to  have 
significant  effects  on  style.  For  example,  minority  physicians  may  be  more 
likely  than  white  physicians  to  treat  low  income  and  Medicaid  patients,  which 
will  be  evidenced  by  a  significant  correlation  between  the  race  variable  and 
style  (iii).  Since  the  effects  of  these  exogenous  variables  on  styles  are 
unknown  we  postulate  a  model  in  which  all  the  exogeneous  variables  affect  all 
the  styles.  This  model  is  represented  in  figure  3.2  and  the  results  are 
reported  in  Table  3.  14.  Subsequently,  we  include  additionally  specially, 
board  contribution  and  regional  characteristics  as  predetermined  variables  and 
present  these  results  in  Table  3. 15. 
e.ii)     Formal  Description  and  Notation 

The  most  succinct  way  to  write  the  model  follows;  the  notation  is 
identical  to  Joreskog  (  1973).     We  let  n 1   =  ( m  ,  •  •  •  ,  %)   denote  a  random 
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vector    of    m    latent,     true    endogenous    variables;     tnese    variables    are  our 

practice  styles.  We  let  =  (^l,...,£n)  denote  a  vector  of  n  latent,  true 
exogenous      variables;      these      variables      are      our      exogenous  pnysician 

characteristics.     These  variaoles  are  related  by     an  interdependent  system  of 

linear  structural  relations: 

Bn  =  t%  +  C  (3.9) 

where  B  (a  x  ir.)  and  T  (n  x  n)  are  parameter  matrices  and  we  employ  the  usual 
standardization  of  setting  the  diagonal  elements  of  B  equal  to  unity.  £(m  x 
1)  is  a  random  vector  of  disturbances  (errors  in  equations)  with  E(£)  =  0. 
Without  loss  of  generality  we  suppose  that  n^  (j_  =  1,...,m)  and  £  (j  = 
1,...,n)  are  standardized  to  have  zero  mean.  Farther,  we  assume  that  3  is 
non-singular  and  £  is  uncorrelated  with  £. 

The  vector  n  is  unobserved,   instead  we  observe  a  vector  of  indicators  y(p 
x  1)   such  that: 

y  =  An  +  e  (3.10) 

where  A  (p  x  m)  is  a  matrix  of  loadings  and  e  (p  x  1)  is  a  vector  of 
measurement  errors.  B(e)  =  0  and  each  element  of  e  is  distributed 
independently  of  each  element  of  n,  ?  and  £.  Without  loss  of  generality,  each 
element   of    y   has    zero   mean.       In    our    application,    the   y  variables   are  the 

s 

observed  characteristics  of  the  physician's  practice. 


The  vector  c,     is  unobserved;   instead  we  observe   a  vector  of   indicators  x 
(q  x  1 )    sucn  that: 

x  =  Ax5  +  6  (3.11) 

where  Ax  ^  x  n)  is  a  matrix  Qf  loadings  and  ^  (q  x  1 )  is  a  vector  of 
measurement  errors.  £(6)  =  0  and  each  element  of  6  is  distrioutea 
independently  of  each  element  of  r\,  £,  £  and  e.  Again,  it  is  assumed  that 
each  element  of  x  has  zero  mean. 
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Finally,  $     (n  x  n)   ana  V  (m  x  m)   denote  tne  variance-covariance  matrices 

of  £  and  r  ,  respectively.         8     (p  x  p)   and  9     (q  x  q;   are  diagonal  matrices 

e  6 

of  error  variances  of  y  and  x,  respectively.  The  elements  of  provide  a 
measure  of  goodness  of  fit.  Since  Cx  denoted  tne  error  associated  with 
equations  i   (i  =  1/.../HI),   tne  goodness  of  fit  of  this  equation  is  given  by 

R2  =  1  -  var( 5  ) 

i  i 

R2  =  1  -  y.  .  (3.12) 
i  ii 

In  tne  maximum  likelihood  models  we  assume  that  tne  vector  of  manifest 
(observable)  variables  z  =  (y'fX')1  is  distributed  according  to  the 
multivariate  normal. 


Equation  (3.10)  is  the  matrix  representation  of  tne  factor  analysis 
model.  In  particular,  it  formalizes  the  factor  analyses  we  conducted  in 
previous  sections  in  order  to  identify  physician  styles. 


In  our  application  we  made  two  simplifying  assumptions.  First,  we  assume 
that  B  =  I,  the  identity  matrix.  This  assumption  means  we  suppose  that 
practice  styles  are  not  causally  related  to  one  another.  aecor.a,  we  assume 
that  each  latent  exogenous  variaole  is  measured  without  error,  which  .means  x  = 

s 

£•     Thus,  the  model  we  will  estimate  can  be  written: 

n  =  rx  +  s  (3.13) 

y  =  A  n  +  £  (3  .  1i) 
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The  model  requires  us  to  postulate  exclusion  restrictions  for  T  and  A 
that  is,  we  must  specify  which  parameters  of  these  matrices  equal  zero.  We 
shall  begin  with  the  most  simple  structure  and  will  increase  the  number  of 
variables  and  the  complexity  of  the  model  at  eacn  stage.  Initially,  we  take 
the  structure  of  Ay  from  table  3.6.  When  a  variaole  in  this  taole  has  a 
loading  of  less  than  0.4  (in  aosolute  value)  on  a  factor  we  set  the 
corresponding  element  of  A  equal  to  zero.  When  a  variaole  has  a  loading 
greater  tnan  0.4  in  absolute  value  we  allow  tne  corresponding  parameter  of 
Ay  to  be  free  and  will  estimate  it.     nil  parameters  in  T  are  free. 

The  model  was  estimated  in  two  ways,  with  the  off-diagonal  elements  of 
the  variance-covariance  matrix  of  errors  across  equations,  set  equal  to  zero 
and  with  them  free.  We  report  the  results  obtained  with  off -diagonal  elements 
set  equal  to  zero  oecause  when  these  parameters  are  free  the  results  do  not 
change  substantially  and  in  more  complicated  models,  identification  problems 
emerge.  Tne  results  are  standardized  such  that  rhe  variance  of  each  element 
of  T)  equals  unity.  The  variance  of  x  and  y  also  equals  unity  because  the 
input  consists  of  the  correlation  matrix. 

e.   iii)     Results  ^ 

Consider  first  Av  .  For  styles  (i)  through  (v)  the  results  are  very 
consistent  with  the  a  priori  model  --  all  loadings  have  the  right  sign  and  are 
larger  than  0.4.  We  now  consider  gamma  for  styles  (i)  through  (v). 
Physician's  race  (WHITiS)  has  a  large  negative  coefficient  in  the  equation 
corresponding  to  style  (ii).  This  result  is  consistent  with  previous  findings 
and  shows  that  minority  pnysicians  are  most  likely  to  treat  low  income  and 
Medicaid  patients  than  are  white  physicians,  more  specifically,  the 
probability    of    treating    low    income    and    Medicaid    patients    is    higher  for 
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minority    physicians    than    for    white    physicians.  Also    consistent  with 

previous  findings,  over  $10,000  outside  income  has  a  positive  effect  on  style 
(iii)  —  physicians  with  outside  income  charge  high  fees  and  see  high  income 
patients.  Sex  (MALE)  has  its  highest  loading  on  style  (i).  The  negative 
coefficient  of  experience  on  style  (i)  is  a  new  finding;  it  snows  that  older, 
possioly  semi-retired  physicians  work  fewer  hours  and  see  fewer  patients  than 
do  younger  physicians. 

In  general,    the  exogenous  variaoles  in  Taole  3.14  do  not  seem  to  be  good 

predictors  of  the  style  of  practice.     This  can  be  seen  in  the  consistently  low 

2 

coef ricients     of     the    matrix    and    tne     R  's     associated    witn    eacn  style's 

2 

equation.   When  the  variance  of  n  is   standardized  to   unity,   the  R  's   for  each 

equation  may   be   computed  by   subtracting   the   appropriate   diagonal   element  of 

2 

P5I  from  1.0.  Thus,  the  R  s  for  the  style  equations  in  Table  4.C1  vary  from 
.184  for  style  (ii)  to  .017  for  style  (v)  .  In  additxon,  the  estimated 
measurement  error  variances  of  the  manifest  indicators  of  practice  style 
(TriETA  EPS)  are  high  (.693  to  .939). 

e.   iv)     Preliminary  .analysis  of  a  more  Complete  Causal  Model 

In  Table  3.15  the  model  is  estimated  a  second  time  with  the  addition  of 
specialty,  ooard  certification,  size  and  indicators  of  geographic  location  as 
exogenous  determinants  of  practice  style.  Although  specialty  is  undeniably  a 
choice  made  by  the  physician,  specialty  clearly  preceeds  tne  choice  of 
practice  style  in  the  physician's  career.  Choice  of  specialty  is  made  in  the 
course   of   the   physician's   medical   training   and   once   set,    is   rarely  altered. 

14.     It  does  not  mean  that  a  low  income  or  Medicaid  patient  is  more  likely  to 
be  treated  by  a  minority  physician  than  by  a  white  physician. 
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The  physicians  in  oar  data  are  not  in  a  position  to  adjust  specialty  with  the 
same  ease  they  adjust  the  number  of  patients  seen  per  week  or  hours  worked  per 
week.  If  one  expects  specialty  to  be  a  good  predictor  of  style,  one  must 
believe  that  the  choice  of  specialty  does  not  uniquely  determine  the  style  of 
practice.  Then  one  can  argue  that  speciaty  is,  in  part,  a  manifest  indicator 
of  the  physician's  preferences  for  practice  style  and  these  preferences  are, 
of  course,  considered  exogenous  determinants  of  the  practice  style.  Low 
coefficients  on  specialty  dummy  variables  in  the  style  equations  would  then  be 
interpreted  as  a  lack  of  consistency  in  specialists'  preferences  for  practice 
styles . 

Table  3.15  shows  the  result  of  adding  specialty,  board  certification, 
size  and  regional  variaoles  to  the  siyle  equations.  The  A  matrix  is 
similar  to  Table  3.14  as  are  the  columns  of  the  gamma  matrix  corresponding  to 
OVER10,  WHITE,  MALE  and  EXPER  (though  the  coefficients  on  experience  in  the 
third  equation,  and  0VER1 0  and  MALE  in  the  fourth  equation  are  somewhat 
reduced) . 


Since  the  specialties  are  dummy  variables  one  category  has  to  oe 
dropped.  In  this  case  we  excluded  surgeons  for  each  equation.  General 
practitioners/family  practice  specialists  (FAMGP)  load  highly  on  style  (i). 
Pediatricians  (PEDTRCS)  have  a  large  negative  loading  on  style  (iv)  -  they  do 
not  treat  Medicare  patients  and  tend  to  see  fewer  patients  with  insurance 
coverage  than  do  other  physicians.  Obstetricians  and  gynecologists  (G3GYW) 
most  likely  tend  to  practice  in  style  (iii)  and  least  likely  to  practice  in 
style  (iv) .  Specialists  in  internal  medicine  (INTRNST)  load  positively  on 
style  (iv)  representing  the  Medicare,  insured  patient  style.  Internists  tend 
to   treat  more   complex   cases   wnich  characterize   older  patients.    The  positive 
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Table  3.14:     Maximum  Likelihood  Estimates  of  the  Preliminary  Causal  Model 


LAMBDA  Y 


Style 

(i)  di)  (iii)  iiv)  (v! 


AIDPRMD  .504  .868 

NETINC  .468                                   .^56  .773 

FEEOFF  .57  0  .817 

HI  INC  .35b  .93y 

LOW INC  .618                                                                                    .7  83 

NOINS  -.473  .883 

MDCARE  .515  .855 

MDCAIU  .493  .87*4 

NUMBER  .731  .693 

MEDHRS  .575  .821 

NONMHRS  .402  .917 

PROFHRS  .370  .934 


GAMMA  PSI 

Style  OVER   10  WHITE  MALE  EXPER 

(i)  .007  .031  .225  -.254  .887 

(ii)  .002  -.422  .118  -.009  .816 

(iii)  .377  .067  .045  -.142  .855 

(iv)  .182  .031  .126  -.073  .952 

(v)  .009  ^.-.  124  .026  -.028  .933 
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coefficient  of  INTRNST  and  tne  negative  coefficient  of  FAMGP  in  tne  third 
equation  reflects,  to  some  extent,  the  substitution  of  internists  for 
GP/family  practice  specialists  by  wealtny  patients. 

Boara  certified  (BCERT)  physicians  are  most  strongly  associated  with 
style  (iii)  -  high  fee,  high  income  patients  and  negatively  associated  with 
style  (ii)  -  Medicaid,  low  income  patients.  Size  is  not:  strongly  associated 
with  any  style  although  it  is  positive  in  style  (i)  and  negative  in  style 
(v).  Among  tne  geographic  variables  style  (v)  and,  to  a  lesser  extent,  style 
(iii)  appear  to  be  related  to  physician-rich,  high  income  areas,  while  style 
(i)  is  negatively  related  to  physician-ricn,  hign  income  areas.  ideographic 
areas  with  a  large  percentage  of  the  population  over  age  65  (AGED)  do  not  seem 
to  be  strongly  associated  with  any  style. 

2 

The   R  's   for  tne  expanded  model   show   significant  improvement  over  tnose 

of   Table   3.14.     As  one  might  predict   from  its   relatively  strong  relationship 

2 

to   specialty,    the   equation   for   style   (iv)    has   the   largest  R     or    .6-±3,  wnile 
2 

the  lowest  R  is  that  of  equation  (v),  .232.  Estimates  of  theta  eps,  the 
measurement  error,  are  notably  improved  over  Table  3.14  for  NETINC,  MJCARE  AND 
NUMBER  and  only  slightly  higher  for  MDCAID,   NOINS,   MEDHR3  and  HI INC. 


I 
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Table  3.15:     Maximum  Likelihood  Estimates  of  the  Preliminary  Causal  Model 
Including  Specialty  and  Geographic  Location 


LAMBDA  Y 


AIDPRMD 

NET INC 

FEEOFF 

HI  INC 

LOWINC 

NOINS 

MDCARE 

MDCAID 

NUMBER 

MEDHRS 

NONMHRS 

PROFHRS 


(i) 

5  13 

,504 


752 
54  1 


(ii) 


.624 


.481 


Style 
(iii) 


.479 
.6  16 
.378 


(iv) 


(v) 


-.319 
.815 


.425 
.3  97 


853 
.  767 
737 
,  930 
774 
95  1 
562 
880 
652 
84  1 
90  8 
924 


GAMMA 


Style 

FAMGP  PEDTRCS 

OBGYN 

INTRNST  BCERT 

SIZE 

CNTYINC 

(i) 

.3  16 

.239 

.  13  1 

.064 

.066 

.0  82 

-  .24  1 

(ii) 

.000 

.060 

.059 

-  .  161 

-  .  138 

.0  13 

-.111 

(iii) 

-.307 

.206 

.  152 

.  172 

.  163 

.0  17 

.073 

(iv) 

.  10  1 

.523 

.34  1 

.424 

.057 

-  .071 

.033 

(v) 

-.050 

.  126 

.  180 

.074 

.0  14 

-  .  108 

.  175 

PS] 

Stvle 

PHYSSQM 

AGED 

OVER  10 

WHITE 

MALE 

EXPER 

(i) 

-  .055 

-  .  072 

024 

.055 

.  2  12 

-  .23  1 

.  739 

(ii) 

.  117 

-  .022 

006 

-  .4  15 

.  135 

.038 

.  753 

(iii) 

.  14  1 

-  .  108 

308 

.053 

.049 

-  .007 

.5  16 

(iv) 

-  .04  1 

.038 

• 

081 

.036 

-  .033 

-  .047 

.357 

(v) 

.254 

.0  96 

0  11 

-  .  112 

.  063 

-  .05  1 

.  768 
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4.    C0KFIR14ATQKY  ANALYSIS  USING   1975  AND   1976  DATA 

a)     Analysis  of  Practice  Attribute  Variaoles 

The  results  using  the  1975  data  are  exploratory.  We  wish  to  test  our 
methods  ana  our  results  by  estimating  the  sane  models  using  tne  197b  data  (n  = 
1050).  Unfortunately,  not  all  variables  are  available  in  both  data  sets.  The 
percentage  of  high  income  (HIIWC)  ana  low  income  (LOWINC)  patients  seen  oy  tne 
physician  are  missing  from  tne  1976  data.  However,  the  percentage  of  patients 
who  are  black,  BLKPAT,  is  included  in  been  data  sets  ana  this  is  usea  xn  the 
comparative  analyses.  Neither  the  physician's  race  (WHITE)  nor  the  question 
concerning  over  $10,000  income  from  sources  outside  tne  practice  (OVER10), 
appear  in  the  1976  data  and,  unfortunately,  there  are  no  suitable 
substitutes . 

Table  4.1  snows  the  means  and  standard  deviations  of  the  1976  variables. 
The  definitions  of  the  variables  are  the  same  for  both  years  and  may  be  found 
in  Table  3. 1 .  1  b 

First,  we  perform  factor  analyses  on  the  practice  attrioute  variaoies. 
In  contrast  to  the  previous  analyses  for  tne  1975  data  HIINC  and  LOWING  are 
omitted,  our  BLjsLPAT  is  included  so  that  the  same  variaoies  are  usea  in  ooth 
analyses.  The  varimax  rotated  factor  matrices  for  the  1975  and  1976  data 
appear  in  Tables  4.2  and  4.3,  respectively.  Comparison  of  Table  3.6  with 
Table  4.2  reveals  a  close  correspondence  of  tne  original  1975  styles  with  the 
1975  styles  to  be  used  for  validation  purposes.  Furthermore,  it  is  evident 
from   Tables    4.2   and   4.3   that   the   same   factors,    with   minor   differences,  are 

15.     Note    that   FEEOFF   and   NET  INC   were   not    standardized   by   a   cost   of  living 
index  in  tne  1976  data  because  no  index  was  provided. 
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identified  in  ooth  the  1975  and  1976  data.  Styles  (i),  '(ii)  ana  (iv)  are 
reproduced  exactly,  using  .4  as  the  cutoff  level  for  "significant" 
contribution  to  a  factor.  Style  (iii)  exists,  but  is  not  so  pronounced 
because  the  variable  HIINC  is  excluded  from  these  analyses.  While  net  income 
(isJETINC)    loads   highest   on   style    (iii)    in   the    1975    data   it   loads   highest  on 

style  (i)  in  the  1976  data.  This  result  is  not  disturbing  because  in  the 
original  analysis  of  the  1975  data  (Table  3.6)  tnis  vanaole  loaas  on  ooth 
style  (i)  and  style  (iii).  The  other  divergence  of  1976  styles  from  1975 
styles  appears  in  style  (v)  which  includes  the  number  of  hours  per  week  spent 
seeing  patients  ( MEDHRS )  in  1976,  but  not  in  1975.  The  style  (v)  association 
of  administrative  hours  (NONMttRS)  and  hours  in  otner  professional  activities 
(PROFrfRS)   is  preserved  in  the  1976  data. 

Next  we  add  to  the  factor  analysis  the  early  career  choice  variables 
including  specialty,  board  certification,  size  of  the  practice  and  geographic 
variables.  The  rotated  factor  matrices  for  the  1975  and  1976  data  appear  in 
Tables  4.5  and  4.7,   respectively.     A  comparison  shows  little  difference  among 

the  identified  styles.  Styles  (i)  and  (ii)  are  clearly  identified  in  both 
tables.      So   is  style   (iv)    but  in  the    1976   results   it  appears  in  two  factors 

T4.7-F5  and  T4.7-F6.  Style  (iiiL-  appears  in  two  factors  in  both  Tables;  in 
all  factors  net  income  and  office  fees  have  moderate  loadings.  In  T4.5-F1  and 
T4.7-F3  family  practice  -  general  practitioners  has  a  negative  loading  and 
board  certification  and  size  have  positive  loadings,  while  in  T4.5-F5  and 
T4.7-F4  pediatricians  is  negative  and  obstetricians-gynecologist  is  positive. 
Style  (v)  is  moderately  associated  with  medical  hours  in  197b,  out  noi  in 
1975.  Of  particular  interest  is  T4.7-F1  which  identifies  a  group  of 
pnysicians  living  in  areas  with  nigh  county  incomes,  many  physicians  per 
square   mile    and   per   person,    and    charging    high    fees.       Exploratory  analysis 
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using  the  1975  data  did  not  identify  this  style;  tnese  geographic  variables 
were  more  strongly  associated  with  style  (v)  (see  T4.5-F6)  than  with  high 
f  ees . 

b )     Addition  of  the  Exogenous  Variables 

In  the  original  1975  data  there  are  four  exogenous  variables:  0VER1 0 , 
WHITE,  RALE  and  EXPER,  only  MALE  and  EXPER  remain  in  the  comparative 
analyses.  Addition  of  the  exogenous  variables  sex  (r4ALE)  and  experience 
(EXPER)  to  the  eleven  practice  attributes  variaoles  leaves  the  loading  of  the 
practice  attribute  variables  relatively  unchanged;  compare  Table  4.2  with  4.8, 
and  Table  4.3  with  Table  4.9.  16  Comparison  of  the  1975  and  1976  results 
shows  that  the  loadings  of  the  practice  attribute  variables  are  very  similar. 
Some  differences  exist  among  the  exogenous  variables.  For  example  in  the  1975 
data  male  has  a  high  loading  on  style  (i)  while  in  the  1976  data  experience 
has  a  relatively  large,  negative  coefficient  on  style  (i) .  Also,  in  the  1976 
data  experience  has  a  positive  loading  on  the  factor  corresponding  to  the 
opposite  of  style  (iii) .     When,  however,   the  early  career  choice  variables  are 

added,  as  in  Tables,  5.8  and  5.9,  these  apparent  differences  appear  slight. 
For    example,    for    r>oth    years    male    has    a    positive    loading   on    style    (i)  and 

s 

experience  has  a  negative  loading  on  style  (i),  but  no  coefficient  exceeds 
0.4. 

In  summary,  the  1976  data  seem  to  validate  the  findings  based  on  the  1975 
data.  In  fact,  the  original  1975  results  are  more  similar  to  the  new  1976 
results  than  they  are  to  the  1975  results  without  OVER1 0  and  WHITE.  The 
results  are  very  robust.  Three  of  five  styles  are  reproduced  exactly  (i,  ii, 
and  iv)   and  the  other  two  are  clearly  identifiable  in  both  data  sets. 

16.     In  Table  5.7  the  signs  of  style  (iii)   are  reversed. 
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are  assumed  to  be  captured  by  the  previous  choice  and  exogenous  variables. 
However,  an  alternative  approach  would  be  to  assume  a  common  structure  of 
constraints  and  preferences  among  physicians  (or  a  subset  of  physicians)  and 
model  the  determination  of  style  as  a  series  of  "blocks"  of  decisions,  i.e., 
specialty,  followed  by  geographic  location,  followed  by  size,  followed  by  the 
practice  style  attributes  in  individual  equations.  The  model  might  be  block 
recursive,  that  is,  each  block  of  decisions  might  affect  only  subsequent 
blocks  of  decisions.  Alternatively  one  block  might  feed  back  to  previous 
blocks.  The  major  differences  between  these  block  models  and  the  causal 
models  in  this  report  is  that  the  final  block  would  contain  individual 
equations  for  each  of  the  practice  attributes  rather  than  a  smaller  number  of 
equations,  one  for  each  style  of  practice.  The  premise  of  the  block  model  is 
that  styles  are  not  directly  determined  by  previous  choices  and  exogenous 
factors  but  instead  are  determined  by  simultaneously  adjusting  the  values  of 
all  variables  which  describe  the  style.  This  adjustment  process,  however,  may 
be  influenced  by  previous  choices  and  exogenous  variables.  To  date,  we  have 
specified  such  models  and  found  that  all  equations  can  be  identified  if  the 
first  block  of  decisions,  i.e.,  specialty,  is  taken  as  exogenous.  We  are 
presently  continuing  work  on  these  block  decision  models. 
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Taole  4.1:     Means  and  Standard  Deviations  -   1976  Variables 


Variable  mean  standard  dev 


AIDriRMD 

63.  50 

61 . 54 

AIDPRMD 

2 . 62 

1.73 

NETINC 

52620.  00 

27652.00 

FEEOFF 

13.26 

4.90 

BLKPAT 

12.  18 

18.60 

NOINS 

12.22 

14.42 

MDCARE 

21 .  94 

23.21 

MDCAID 

14.09 

15.93 

NUMBER 

170. 09 

95.26 

MEDHRS 

62.42 

16.94 

NONMHRS 

4.  69 

4.90 

PROFHRS 

5.15 

5.07 

FAMGP 

0.23 

0.42 

SURGERY 

0.18 

0.39 

PEDTRCS 

0.20 

0.40 

OBGYN 

0.21 

0.41 

IWTRNST 

0.  18 

0.38 

BCERT 

0.48 

0  .50 

SIZE 

1.78 

1.39 

CNTYINC 

4631 .25 

904.83 

PriYSS^ 

12.  9o 

63.  04 

PHYSPOP 

0.18 

0.13 

AGED 

0.  001 

0.  00> 

MALE 

0.96 

0.20 

EXPER 

20.  48 

1  1.57 
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Table  4.2:     Varimax  Rotated  Factor  Matrix  (1975  Data) 


VARIABLE 


FACTOR  1 


FACTOR  2 


FACTOR  3 


FACTOR  4 


FACTOR  5 


AIDPRMD 

NET INC 

FEEOFF 

BLKPAT 

NO  INS 

MDCARE 

MDCAID 

NUMBER 

MEDHRS 

NONMHRS 

PROFHRS 


0.619 
0.419 
-0. 1 89 
•0.049 
-0.  050 
-0.092 
0.  049 
0.812 
0.733 
0.073 
■0.091 


0.225 
0  .690 
0  .773 
0.  194 
•0.107 
•0.007 
•0.  154 
■0.089 
•0.067 
•0.  133 
0.  249 


-0.  140 
0.039 
0.  097 

-0.  125 

•0.771 
0.756 
0.  095 

•0.107 
0.191 
0.061 

•0.  044 


•0.  077 
0.060 
•0.008 
0.753 
•0.  124 
•0.  150 
0.793 
0.088 
■0.017 
•0.000 
•0.018 


-0.113 

•0.137 
0.209 

•0.061 
0.  058 
0.076 
0.  042 

•0.026 
0.114 
0.806 
0.638 


STYLES 


(i) 


(iii) 


(iv) 


(ii) 


(v) 


FACTOR 


EIGENVALUE 


PCT  OF  VAR 


CUM  PCT 


variable 


COMMONALITY 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 


1.870 
1.420 
1.269 

1  .  153 
1 .081 
0.889 
0.  765 
0.  749 
0.  722 
0.580 
0.501 


17.  0 
12.9 
11.5 
10.5 
9.8 
8.1 
7.0 
6.8 
6.6 
5.3 
4.6 


17.  0 
29.9 
41.4 
51.9 
61.8 
69.8 
76.8 
83.6 
90.  2 
95.4 
100.0 


AIDPRMD 

NET  INC 

FEEOFF 

BLKPAT 

NOINS 

MDCARE 

MDCaIu 

NUMBER 

MEDriRS 

NONMHRS 

PROFtlRS 


0.472 
0.676 
0.  687 
0  .626 
0.  627 
0  .609 
0.66b 
0.687 
0.591 
0.676 

o.47y 
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Table  4.3:     Varimax  Rotated  Factor  Matrix  (1976  Data) 


VARIABLE 


FACTOR  1 


FACTOR  2 


FACTOR  3 


FACTOR  4 


FACTOR  5 


AIDPRl-lD 

NET INC 

FEEOFF 

3LKPAT 

NO  IKE 

I4DCARE 

MDCAID 

NUMBER 

MEDriRS 

NONMHRS 

PROFriRS 


0.627 
0.718 
•0.118 
•0.009 
-0.  142 
•0.099 
0.0  14 
0.773 
0  .545 
•0.089 
■0.  034 


0.  032 
•0.066 
•0.001 

0  .829 
•0.  053 
•0.084 

0.836 

0.035 
•0.  056 

0.  120 
•0.066 


-0.  067 
■0.073 

0.  080 
0.038 
0.  12a 
0.180 
0.0  11 
0.056 
0.597 
0.580 
0.755 


■0.  074 
0.357 
0  .869 
0.115 
•0.  329 
•0  .188 
■0.  120 
•0.361 
•0.  049 
•0  .068 
0.  162 


•0.001 
0  .043 
0.033 
0.153 

•0.708 
0.791 
0.111 
0.023 
0.  03o 
0.081 

-0.  050 


STYLES 


(i) 


(ii) 


(v) 


(iii) 


(iv) 


FACTOR 


EIGENVALUE 


PCT  OF  VAR 


CUM  PCT 


VARIABLE 


COMMONALITY 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 


1.925 
1  .447 
1.  352 
1.208 
1 .  081 
0.  903 
0.  785 
0.743 
0.604 
0.  555 
0.  396 


17.5 
13.2 
12.  3 
1  1.0 
9.8 
8.2 
7.1 
6.8 
5.5 
5.0 
3.6 


17.5 
30.7 
42.9 
53.9 
63.8 
72.0 
79.  1 
85.9 
91.4 
96.4 
100.0 


AIDPRMD 

NET INC 

FEEOFF 

BLKPAT 

NOINS 

MDCARE 

MDCAID 

NUMBER 

MEDriRS 

NONMHRS 

PROFnKS 


0.404 
0.655 
0.777 
0.725 
0.  649 
0.710 
0.727 
0.733 
0.  6o0 
0.370 
0.605 
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c)     Formulation  of  the  Complete  Causal  Model 

Based  on  a  priori  reasoning  and  our  previous  analyses  we  formulate  a  more 

complex    causal    model    than    the    one    presented  in    Chapter    3.       Basically  we 

propose     a     block     recursive    model     which     is  represented     in     figure  4.1. 

Physicians    first    make    early    career   decisions  whicn   concern  primarily  their 

type  of  specialty  and  geographic  location.  Subsequently,  the  physicians' 
styles  of  practice  are  adopted. 


experience 
outside  income 


early  career 
decisions 


Figure  4.1:     A  Causal  Model  of  Practice  Style  Adoption 


Physicians  choose  a  specially  while  in  training.  Upon  completion  of 
training,  their  immediate  concerns  are  geographic  location  and  practice  size. 
Usually,  at  this  point  physicians  attempt  to  become  board  certified.  Choice 
of  specialty,  geographic  location,  practice  size,  and  success  or  failure  in 
board  certification  generally  precede  the  choice  of  practice  style.  These 
early  career  decisions  are  functions  of  a  number  of  exogenous  variables;  among 
the  set  of  potential  exogenous  variaoles  we  have  data  on  pnysician' s  race  and 
sex. 
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Tar>le  4.4:       Percentage  of  Variance  Explained  r>y  £acn  Factor 

(Practice  Attribute  and  Early  Career  Cnoice  Variables, 
1975  Data) 


FACTOR  EIGENVALUE         PCT  OF  VaR 

1  2.819  12.8 

2  2.391  10.9 

3  2.023  9.2 

4  1.706  7.8 

5  1.47U  6.7 

6  1.309  6.0 

7  1.213  5.5 

8  1.072  4.9 

9  0.949  4.3 

10  0.918  4.2 

11  0.864  3.9 

12  0.829  3.8 

13  0.783  3.6 

14  0.718  3.3 

15  0.574  2.6 

16  0.515  2.3 

17  0.47y  2.2 

18  0.423  1.9 

19  0.379  1.7 

20  0.343  1.6 

21  0.224  1.0 

22  0.000  0.0 


CUM  PCT  VARIABLE  GOMMUNALITY 


12.8 

r.IiJPKrtD 

0.  581 

23.7 

NET INC 

0.558 

32.9 

FLLOFF 

0.  5-.7 

40.6 

BLKPAT 

0  .643 

47.3 

0.  3d9 

53.3 

MDCARE 

0.701 

58.  a 

MDCAID 

0.  59d 

63.6 

NUMBER 

0  .70^ 

68.  0 

MEDrtka 

0.  556 

72.  1 

NONMHRS 

0  .354 

76.  1 

PROFrikS 

0.  265 

79.8 

FAMGP 

0  .774 

83.  4 

SURGERY 

0.  79b 

86.6 

PEDTRCS 

0  .82a 

89.  3 

03GYJN 

U.  804 

9  1.6 

INTRNST 

0.811 

93.8 

3  CERT 

0.  646 

95.7 

SIZE 

0  .386 

97.4 

CNTYINC 

0.  749 

99.0 

PHYSS^M 

0  .784 

100.0 

PrtYSPOP 

0.  764 

100.0 

AGED 

0.765 
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Table  4.6:     Percentage  of  Variance  Explained  by  Each  Factor  {Practice 
Attribute  and  Early  Career  Choice  Variables,    197o  Para) 


FACTOR         EIGENVALUE          PCT  OF  VAR         Cu'M  PCT  VARIABLE  COMMUNALITY 


1 

2.  93U 

13.3 

13.  3 

.-ix  JPRi-lD 

0 . 44b 

2 

2  •  1  ZD 

y .  / 

2  J*  U 

NET INC 

L)  •  O-i  J 

3 

i  •  yy^t 

y .  i 

0 

FEz/jFF 

U .  d4  U 

4 

1.599 

"*7  *D 

3  9  .  j 

3LKPAT 

0.717 
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1 .  464 

D.  / 

4  6.0 

.^'OIi<iB 

U  •  3  9U 

6 

1.422 

6 . 5 

52.4 

luDv-riRi 

u .  /4y 
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1.236 

0 .  6 

DO.  1 

-•iuCAIiJ 

o .  7  j  y 
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5 . 2 

63.3 

NUM3ER 

0  •  749 

9 

1  .  052 

4.8 

6b.  0 

MEJriRS 

0.650 

10 

0.880 

4.0 

72.0 

NONMHRS 

0  .492 

1  1 

0.85J 

3.9 

75.  9 

PROFriKo 

0.6UJ 

12 

0  .838 

3.8 

79.7 

FAMGP 

0  .732 

13 

0.771 

3.5 

83.  2 

3  UKVjERY 
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14 

0.643 
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86.2 

PEDTRCS 

0  .867 

15 

0.  6U6 

.2.8 

88.  9 
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INTRNST 

0  .891 

17 
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3  CERT 

0.534 

18 
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2.1 

95.9 

SIZE 

0  .427 

19 

0.340 

1.5 

97.4 

CNTYINC 
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20 

0.330 

1.5 

98.9 

PHYSSOM 

0  .795 
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PHYSPOP 
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The  early  career  choice  decisions  and  all  the  exogeneous  variables 
subsequently  affect  the  style  of  practice.  These  relationships  may  be 
generated  by  simple  axiomatic  constraints  (the  patients  of  pediatricians  are 
young),  more  complex  constraints  which  have  not  achieved  axiomatic  status 
(patients  of  family  practice  specialists  are  less  likely  to  be  insured  for  the 
treatment  he  provides  than  are  patients  of  internists)  or  they  may  reflect 
different  resources  and  tastes  among  physicians  with  different  exogenous 
characteristics.  For  example,  physicians  with  large  incomes  outside  the 
practice  may  see  fewer  patients  per  week  than  may  physicians  with  less  outside 
income.  Both  types  of  physician  may  have  similar  utility  functions;  increased 
outside  income  simply  expands  the  feasible  set  of  choices.  Despite 
differences  among  physicians  we  expect  physicians  who  make  similar  early 
career  decisions  and  who  have  similar  values  of  the  exogenous  variables  to 
adopt  similar  practice  styles. 

This  model  assumes  that  early  career  decisions,  including  choice  of 
specialty,  "cause"  the  practice  attribute  variables  and  there  is  no  feedback 
from  the  practice  attribute  variables  to  choice  of  specialty.  However,  some 
physicians   may   elect   a   certain   specialty  because   of    the  associated   style  of 

s 

practice.  For  example,  a  physician  may  choose  to  be  a  pediatrician  because  he 
prefers  to  see  younger  patients  than  medicare  patients.  Thus,  one  might 
postulate  that  anticipated  practice  style  "causes"  specialty.  However,  this 
is  an  insufficient  justification  to  postulate  a  causal  relationship  from 
actual  practice  style  to  specialty. 

Formal  representation  of  the  model  requires  modification  of  the  model 
described   in   Chapter   3,    section   e.      The   model   represented  by   Figure   2   is  a 
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Table  4.8:     Varivax  Rotated  Factor  Matrix  (1975  Data) 


VARIABLE 


FACTOR  1 


FACTOR  2 


FACTOR  3 


FACTOR  4       FACTOR  5 


FACTOR  6 


AIDPRMD 

0 

.610 

-0 

.073 

0. 

223 

-0 

.  1  06 

-0 

.  1  06 

-0. 

122 

NET INC 

0 

.521 

-0 

.015 

0  . 

557 

0 

.014 

-0 

.193 

-0  . 

157 

FEEOFF 

~  U 

.064 

0 

.  1  02 

0. 

800 

-0 

.  03b 

0 

.053 

0. 

045 

BLKPAT 

-0 

.074 

-0 

.091 

0  . 

225 

0 

.724 

-0 

.113 

-J  . 

182 

NO  INS 

-0 

.  040 

-0 

.756 

-0. 

1  U1 

-0 

.  1  29 

0 

.  1  02 

0. 

039 

MDCARE 

-0 

.068 

0 

.760 

-0. 

013 

-0 

.119 

0 

.111 

0. 

071 

MDCAID 

0 

.  093 

0 

.  0  99 

-0. 

253 

0 

.751 

0 

.082 

0. 

06y 

NUMBER 

0 

.804 

-0 

.163 

-0. 

097 

0 

.107 

-0 

.007 

0  . 

023 

MEDHRS 

0 

.714 

0 

.171 

-0. 

1  22 

0 

.059 

0 

.  154 

-0. 

031 

NONMHRS 

0 

.001 

0 

.011 

-0. 

035 

-0 

.051 

0 

.868 

-0  . 

083 

PROFnRS 

-0 

.  095 

-u 

.03  9 

0. 

3o2 

0 

.  178 

0 

.412 

0  . 

576 

MALE 

0 

.419 

0 

.112 

0. 

021 

-0 

.156 

0 

.001 

0. 

444 

EXPER 

-0 

.  229 

-0 

.009 

-0. 

173 

-0 

.  1  25 

-0 

.  3  1  J 

0  . 

666 

STYLES 

( 

i) 

(iv) 

(iii) 

(ii) 

(v) 

FACTOR 


EIGENVALUE 


PCT  OF  VAR 


CUM  PCT 


VARIABLE 


COMMUNALITY 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1  1 
12 
13 


2.  142 
1  .359 
1.276 
1.218 
1.  1  02 
0.959 
0.90b 
0.824 
0.797 
0.753 
0.681 
0.  538 
0.  444 


16.  5 
10.5 
9.8 
9.4 
8.5 
7.4 
7.0 
6.3 
6.  1 
5.8 
5.2 
4.1 
3.4 


16.5 
26.9 
36.7 
46.  1 
54.6 
62.0 
68.  9 
75.3 
81.4 
87  .2 
92.4 
96.6 
100.  0 


AIDPRMD 

NET INC 

FEEOFF 

BLKPAT 

NO  INS 

MDCARE 

MDCaID 

NUMBER 

MEDriRS 

NONMHRS 

PiiOFiiRS 

MALE 

EXPj-,K 


0.  465 
0.644 
0.660 
0  .635 
0.613 
0.614 
0.658 
0  .695 
0.  5o3 
0  .765 
0.675 
0.411 
0.  640 
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Table  4.9:     Varimax  Rotated  Factor  Matrix  (1976  Data) 


VARIABLE         FACTOR  1        FACTOR  2       FACTOR  3       FACTOR  4       FACTOR  5       FACTOR  o 


AIDPRMD 

0  . 

621 

0 

.015 

-0 

.  0o2 

0. 

090 

0 

.  046 

-0. 

136 

NET INC 

0. 

658 

-0 

.057 

-0 

.094 

-0. 

358 

0 

.047 

0. 

235 

FEEOFF 

-0 . 

1  66 

-0 

.  0  0<* 

0 

.0  79 

-0  . 

826 

0 

.  069 

0 . 

040 

BLKPaT 

-0. 

041 

0 

.8  34 

0 

.032 

-0  . 

088 

-0 

.140 

0. 

080 

HO  INS 

-0. 

133 

-0 

.  041 

0 

.119 

0. 

316 

-0 

.729 

0. 

075 

MDCARE 

-0. 

075 

-0 

.074 

0 

.  181 

0, 

186 

0 

.759 

0. 

120 

MDCAID 

0. 

044 

0 

.833 

0 

.0  13 

0. 

OSS 

0 

.  100 

-0. 

100 

NUMBER 

0  . 

773 

0 

.039 

0 

.043 

0. 

337 

-0 

.034 

0. 

100 

MEDHRS 

0. 

556 

-0 

.052 

0 

.585 

0. 

001 

0 

.  0U9 

0. 

088 

NONMHRS 

-0. 

071 

0 

.  117 

0 

.585 

0. 

080 

0 

.090 

-0  . 

035 

PROFHRS 

-0. 

039 

-0 

.  069 

0 

.758 

-0. 

1  50 

0 

.  044 

0. 

004 

MALE 

0. 

101 

-0 

.005 

-0 

.008 

-0. 

063 

0 

.003 

0. 

887 

EXPER 

-0. 

421 

-0 

.  041 

0 

.008 

0  . 

4.06 

0 

.  191 

0. 

451 

STYLES 

(i 

) 

(ii) 

(v) 

(iii) 

(iv) 

FACTOR 


EIGENVALUE 


PCT  OF  VAR 


CUM  PCT 


VARIABLE 


COMMUNALITY 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 


2.0  16 
1.471 
1.354 
1  .296 
1 .  1  74 
1.016 
0.90^ 
0.796 
0.739 
0.710 
0.  598 
0.536 
0.390 


15.  5 
11.3 
10.4 
10.0 
9.  0 
7.8 
7.0 
6.1 
5.7 
5.5 
4.6 
4.1 
3.  0 


15.5 
26.8 
37.2 
47.2 
56.  2 


64 
71. 
77, 
82, 
88, 
92.9 
97.0 
100.0 


AIDPRMD 

NET INC 

FEEUFF 

BLKPAT 

NOIblS 

MDCARE 

MDCAID 

NUMBER 

MEDriRS 

NONMHRS 

PROFnRS 

MALE 

EXPER 


0.419 
0  .631 
0.729 
0  .732 
0.671 
0  .668 
0.724 
0.725 
0.  662 
0.377 
0.  605 
0.801 
0.  584 


Table  4.10;     Percentage  of  Variance  Explained  by  Each  Factor 
(All  Variables,   1975  Data) 


FACTOR         EIGENVALUE         PCTOFVAR         CUM  PCT  VARIABLE  COMMUNALITY 


1 

2.  868 

12.  5 

12.  5 

AIJJPKldD 

0.  581 

2 

2.361 

10.3 

22.7 

NET INC 

0  .558 

3 

2.  050 

8.9 

31.6 

FE^GFF 

0.  553 

4 

1  .727 

7.5 

39.2 

BLKPAT 

0.599 

5 

1 .445 

6.3 

45.  4 

NO  IN  a 

0.  349 

6 

1  .346 

5.9 

51.3 

MDCARE 

0  .688 

7 

1  .285 

5.6 

5o.9 

MDCAlD 

0.528 

8 

1.070 

4.7 

61.5 

NUMBER 

0  .683 

9 

0.  992 

4.  3 

65.  8 

MEDriRS 

0.  522 

10 

0.936 

4.1 

69.9 

NONMHRS 

0  .384 

1  1 

0.898 

3.9 

73.8 

PROFtiKS 

0.208 

12 

0.849 

3.7 

77.5 

FAMGP 

0  .823 

13 

0.810 

3.5 

81.0 

SURGERY 

0.7y2 

14 

0.745 

3.2 

84  .3 

PEDTRCS 

0  .837 

15 

0.699 

3.  0 

87.3 

OBGYw 

0.  796 

16 

0.586 

2.5 

89.9 

INTRNST 

0  .850 

17 

0.510 

2.2 

92.  1 

BCERT 

0.  625 

18 

0.475 

2.1 

94.  1 

CNTYINC 

0.701 

19 

0.418 

1.3 

96.  0 

PiiYSb^ 

0.  786 

20 

0.380 

1.7 

97.6 

PHYSPOP 

0  .760 

21 

0.329 

1.4 

99.  0 

AGED 

0.766 

22 

0.221 

1.0 

100.0 

MALE 

0  .359 

23 

0.000 

0.0 

100.0 
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Table  4.12:     Percentage  of  Variance  Explained  by  Each  Factor 
(All  Variables,   1976  Data) 


FACTOR         EIGENVALUE         PCT  OF  VAR         CUM  PCT  VARIABLE  COMMUWALITY 


1 

2.946 

12.  3 

12.  3 

AIDPRMD 

o.45y 

2 

2.224 

9.3 

2  1.5 

NET  INC 

0  .641 

3 

2.  07u 

8.6 

30.2 

FEEOFF 

0 .  6^d 

4 

1 .  633 

6.8 

37  .  0 

BLKPAT 

0.743 

5 

1 .466 

6.  1 

43.  1 

NOiiNb 

0 . 444 

6 

1  .428 

6.0 

49  . 0 

MDCARE 

0  .748 

7 

1.309 

5.5 

54.  5 

MDGaIl) 

0.714 

8 

1.145 

4.8 

59.3 

NUMBER 

0  .749 

9 

1.065 

4.4 

o3.  7 

MED&RS 

U.  652 

10 

1.018 

4.2 

67.9 

NONMHRS 

0.516 

1  1 

0.  8^2 

3.  7 

71.7 

PROFaRS 

0.  600 

12 

0.857 

3.6 

75.2 

FAMGP 

0.715 

13 

0.  820 

3.4 

78.  6 

SURGERY 

0.  855 

14 

0.788 

3.3 

81.9 

PEDTRCS 

0.848 

15 

0.  743 

3.  1 

85.  0 

OBGYLn 

0.876 

16 

0.621 

2.6 

87.6 

INTRNST 

0.882 

17 

0.567 

2.4 

90.  0 

BCERT 

0.535 

18 

0.538 

2.2 

92.2 

SIZE 

0  .468 

19 

0.525 

2.2 

94.  4 

CNTYIWC 

0.631 

20 

0.449 

1.9 

96.3 

PHYSSUM 

0.798 

21 

0.  336 

1..4  . 

97.  7 

PnYSPOP 

0.820 

22 

0.327 

1  .4 

99  .0 

AGED 

0.733 

23 

0.  234 

1.0 

100.0 

MAJjE 

0.  654 

24 

0.000 

0.0 

100.0 

EXPER 

0.578 
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block  recursive  model.      There  are  two   sets   (blocks)    of  endogenous  variables: 

five    practice    styles    and    ten    early    career    choice    variables .        Suppose  we 

partition  n  such  that  n 1  =   [r\*   n '  ]   where  n  (5*1)   denotes  the  vector  of  latent 
f  s    c  s 

1  7 

styles   and   nc(10x1)    denotes    the   vector   of   early   career    choice  variables. 
Similarly,  we  partition  y  such  that  y1   =  [y1   yM   where  ys(12x1)   is  a  vector 
of    observed   practice   attribute   variables   and   y  ( 1  Ox  1 )    is   a  vector  of  early 
career  choice  variables.     We  assume  that  the  early  career  choice  variables  are 

Also,     we    assume    that    the  exogenous 
variables    are   measured   without    error,    %    =    x.       We    partition    the  exogenous 


measured    without    error,     r\c    =  yc 


variables  such  that  x1   =   [x1   x' ]   where     x_   (2x1)   represents  the  exogenous 

s     c  b 

physician  characteristics,  experience  and  over  ten  thousand  dollars  outside 
income,  that  directly  affect  the  styles  but  do  not  affect  the  early  career 
choice  variables,  and  x„  (2x1)  denotes  the  exogenous  variables,  race  and 
sex,     that    directly     affect    the    practice    styles    and    early     career  choice 

variables.     Finally  £'  =   [£'    £']    where  ?  (5X1)  represents  the  errors  in  the 

s     c  s 

practice  style  equations  and  Cc(10  *  1)  represents  the  errors  in  the  early 
career  choice  equations.  Now  we  can  write  the  block  recursive  model  depicted 
in  Figure  4.1: 


y  = 

s 

"Ys's 

s 

(4.1  ) 

I 

s 

-S 

sc 

ji 

S 

'ss  ' sc 

X 

s 

+ 

^s 

(4.2) 

0 

I 

c 

y 
"  c 

cc 

c 

r 

c 

17.     These  and  subsequent  dimensions  pertain  to  the  1975  daiia. 
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where  AyS  is  a  matrix  of  factor  loadings,  the  nonsingular  parameter  matrix 
Bsc  (5x10)  represents  the  effects  of  the  ten  early  career  choice  variables 
on  each  of  the  five  practice  styles,  T  ss  (5x2)  represents  the  effects  of 
experience  and  over  ten  thousand  dollars  outside  income  on  the  styles,  Tsc 
(5x2)  and  Fcc  (10x2)  represent  the  effects  of  race  and  sex  on  the  practice 
styles  and  early  career  choice  variables,  respectively.  Is  (5x5)  and  Ic 
(10x10)  denote  identity  matrices:  Practice  styles  are  assumed  to  be  causally 
unrelated  to  one  another  and  the  early  career  choice  variables  are  assumed  to 
be  causally  unrelated  to  one  another.  €,s  (5x1)  represents  a  random  vector 
of  disturbances  in  the  practice  style  equations  and  £c  (10x1)  represents  the 
errors  in  the  early  career  choice  equations,  i)s  an<^  ^c  represent  the 
variance- covariance  matrices  of  £s  are  £c,  respectively.  We  assume  the 
off  -   diagonal  elements  equal  zero. 

The  model  is  estimated  by  Joreskog1 s  (1973)  maximum  likelihood  method. 
Input  to  the  computer  program  consists  of  the  correlation  matrix:  All 
observed  variables  have  zero  mean  and  unit  variance.  Furthermore,  it  is 
assumed  that  all  errors  in  variables  and  errors  in  equations  have  zero  mean. 

d)     Results  x 

The    major    purpose    of    the    exploratory    research    was    to    determine  which 

elements    of    A.       should    be    set    equal    to    zero.       Initially,    equation  (4.2) 

was   ignored   and   equation    (4.1)    was    estimated  by   factor  analysis   and  maximum 

likelihood    factor    analysis    with    all    elements    of   A       free.       For  estimation 

ys 

of  the   causal  model,    equations    (4.1)    and   (4.2),    large  parameter  estimates  of 
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A        were    set    free    and    were    estimated    while    small    loadings    were    set  ecual 
ys 

1  8 

to  zero.         All  other  parameter  matrices  were  set  free. 

The  pattern  of  results  in  Table  4.  14  corresponds  exactly  to  that  obtained 
in  the  preliminary  analyses  and  to  the  five  practice  styles  described 
previously.  For  identification  purposes  one  parameter  in  each  column  was  set 
equal  to  unity  in  the  unstandardised  solution.  All  of  the  reported  results 
are  for  the  standardized  solution  in  which  the  variance  of  each  latent 
variable  equals  unity.  T- statistics  appear  in  parenthesis  below  each  estimated 
parameter.  All  of  the  estimated  free  parameters  are  very  significant, 
although  some  error  variances  are  quite  high. 

Table  4.15  presents  the  estimated  matrix  using  the  1976  data.  The 
manifest  variables  are  similar  with  some  minor  exceptions.  In  1976  physicians 
did  not  indicate  their  patients'  income  levels,  but  they  did  indicate  their 
patients'  race.  The  percentage  of  black  patients  substituted  for  the 
percentage  of  low  income  patients  as  an  indicator  of  style  ii.  No  indication 
of  the  regional  price  level  was  available  in  1976  to  standardize  fees  or  net 
income.  All  coefficients  are  significant  and,  are  of  approximately  the  same 
magnitude     as  those  obtained  using  the   1975  data. 

s 

We    focus    now    on    the    determinants    of    each    style    as    suggested    by  the 

estimated   parameter   matrix   3     ,    which   measures    the    effects    of    early  career 

sc  1 

choice     on    practice     styles,     and    V         and    V        which    measure     the  effects 

c  J  ss  sc 

of  the  exogenous  variables  on  practice  styles.  These  results  are  reported  in 
Tables  4.16  and  4. 17  for  the    1975  and   1976  data,  respectively. 


18.     At   this    stage   of   the   research,    we   felt   that  aides'    hours  per  physician 
(AIDHRMD)   was  a  better  measurement  than  aides  per  physician  (AIDPRMD). 
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The  Effects  of  Early  Career  Choice  Variables  (J5scj  on  Practice  Styles 

The  specialty  coefficients  measure  the  difference  between  the  intercept 
for  that  specialization  and  the  intercept  for  surgeons  which  was  the  omitted 
dummy  variable.  Most  relationships  are  consistent  with  what  is  generally 
known  about  physicians'  practices,  as  reported  in  the  A.M.A.'s  Periodic  Survey 
of  Physicians  (A.M. A.,  1976,  1977).  Pediatricians  are  the  least  likely 
specialists  to  treat  Medicare  patients  which  is  confirmed  by  the  large 
negative  coefficient  for  pediatricians  in  the  equation  for  geriatric,  hospital 
based  physicians  -  style  iv.  Similarly,  obstetricians  and  gynecologists  are 
unlikely  to  adopt  this  style.  Internists,  on  the  other  hand,  more  often  serve 
as  consultants  for  complicated  cases  than  other  specialists  and  more  often  see 
patients  with  severe  problems  (Aiken  et  al.,  1979).  To  the  extent  that  the 
elderly  have  more  severe  problems  than  the  young  and  require  hospitalization 
more  often,  internists  are  more  involved  in  the  hospital  care  required  by  the 
elderly,  and  the  coefficient  for  internists  with  a  geriatric,  hospital 
practice   (style  iv)   is  positive  and  very  significant. 

According  to  the  coefficients  obstetricians  and  gynecologists  are  more 
likely  than  other  physicians  to  have  expensive,  prosperous  practices,  which  is 
consistent  with  the  A.M.A.'s  report  (1976,  1977)  that  these  physicians  have 
higher  office  fees  than  do  other  physicians.  Family  and  general  practice 
physicians  and  pediatricians  are  less  likely  to  have  this  type  of  practice. 
The  significant  difference  between  the  coefficients  for  internists  and  FP/G? 
specialists  supports  the  argument  suggested  by  Steinwald  and  Sloan  (1974)  and 
others  that  affluent  patients  substitute  internists  for  FP/GP  physicians.  At 
the  same     time,   according  to  Aitken  et   al.    (1979)    internists   generally  treat 
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-ore  severe  cases  for  which  they  can  charge  higher  fees  than  do  FP/GP 
physicians . 

Family  and  general  practice  physicians  are  more  likely  than  other 
physicians  to  adopt  style  i  —  to  see  many  patients,  use  aides  extensively  and 
spend  many  hours  at  their  practice.  The  1975  data  suggest  that  pediatricians 
are  significantly  more  likely  to  adopt  this  style  than  are  surgeons  but  in  the 
1976  data  this  difference  is  not  significant. 

For  styles  (ii)  —  low  income,  Medicaid  patients  —  and  style  (v)  — 
academic  or  administrative  physicians  —  differences  among  the  specialties  are 
less  significant  than  the  results  reported  for  the  other  styles.  The  only 
consistent,  statistically  significant  result  is  that  obstetricians  and 
gynecologists,  and  pediatricians  to  some  extent,  are  least  likely  to  adopt 
style   ( v) . 

Board- certified  physicians  are  most  likely  than  noncertified  physicians  to 
adopt  styles  (iii)  and  ( iv) .  The  negative  coefficient  of  board- certification 
in  the  style  ii  equation  implies  that  board  certified  physicians  are  less 
likely  to  treat  a  high  percentage  of  low- income,  Medicaid  patients  than 
non- board  certified  physicians.  While  Davis  and  Schoen  (1978)  find  that 
utilization  of  physician  services  by  low  income  patients  now  equals  or  exceeds 
that  of  higher  income  patients,  they  do  not  control  the  quality  of  care.  If 
board  certification  is  an  indicator  of  treatment  quality  our  results  suggest 
that  low- income,  Medicaid  patients  may  not  receive  the  same  quality  of 
treatment  as  do  higher  income  patients,  or  patients  on  Medicare  or  with  other 
types  of  insurance. 
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The  results  for  practice  size  indicate  that  larger  practices  are 
associated  with  styles  ( i)  and  (iii),  both  of  which  are  high  net  income 
styles.  Smaller  practices  are  associated  with  styles  (ii)  and  (v)  .  As 
expected,  the  greater  the  percentage  the  population  over  65  years  of  age,  the 
more  prevalent  is  style  (iv)  —  physicians  who  treat  Medicare  and  other 
insured  patients.  For  the  1975  data,  however,  neither  the  number  of 
physicians  in  the  practice  nor  the  percent  of  the  population  over  age  65  is 
strongly  associated  with  any  style. 

The  coefficients  of  per- capita  county  income  and  physicians  per  square 
mile  are  of  particular  interest.  One  might  expect  that,  ceteris  paribus,  an 
increase  in  the  number  of  physicians  (sellers)  would  lead  to  a  reduction  in 
the  average  number  of  services  per  physician  and  to  a  reduction  in  fees.  In 
practice,  however,  fees  are  generally  higher  in  areas  with  high  numbers  of 
physicians  per  capita  than  in  areas  with  few  physicians  per  capita. 
Proponents  of  this  theory  should  recognize  first  that  if  one  measures  fee  for 
service  the  relevant  quantity  measure  is  number  of  services  or  number  of 
services  per  physician,  not  the  number  of  physicians.  Second,  in  certain 
circumstances  an  increase  in  the  number  of  physicians  per  capita  may  lead  to 
increased  fees.  Reducing  the  number,  of  patients  seen  by  a  physician  may  lead 
to  some  upward  pressure  on  fees  because  it  reduces  the  time- price  of  a  visit. 
Furthermore,  Evans  (1976)  and  others  have  argued  that  physicians  may  "create" 
demand  for  their  services. 

The  following  theory  of  practice  organization  in  relatively  overserved 
and  underserved  areas  is  based  on  a  model  of  competitive  monopoly,  some 
components   of   which  may  be   found  in  Kehrver  and  Knowles    (1974).  Reinhardt 
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TABLE  4.14:   LAMBDA  y   Uy   )  (1975  Data) 
Style 

(i)           (ii)           (iii)  (iv)           (v)  92 

S 

AIDHRMD                  .590  .682 

(24.42) 

NETINC                   .557                                .506  .546 

(8.05)  (19.05) 

FEEOFF                                                          .541  .689 

(7.55)  (23.93) 

HI  INC                                                            .302  .903 

(5.04)  (29.14) 

LOWINC                                      .814  .345 

(6.24) 

NOINS  -.2  87  .914 

(-5.20)  (29.41) 

MDCARE                                                                              .72  6  .495 

(9.71) 

MDCAID                                     .573  .667 

(5.78)  (19.23) 

NUMBER                   .715  .448 

(9-42)  (17.25) 

MEDHRS                    .499  .731 

(7.89)  (26.47) 

NONMHRS                                                                                            .4  81  .781 

(14.19) 

PROFHRS                                                                                            .261  .939 

(2.98)  (27.53) 
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TABLE  4.15:  LAMBDA  V  (A  )  (1976  Data) 
 Ys  


Style 

(i)  (ii)  (iii)  (iv)  (v) 


AIDHRMD  .575  .778 

(38.68) 

NETINC  .624  .433  .581 

(12.42)  (30.10) 
FEEOFF  .588  .646 

(1  1.  93)  (3  1.  79) 

BLKPAT  . 898  .  1 99 

(  1.56) 

NOINS  -.191  . 962 

(-5.  14)  (45.44) 
MDCARE  .836  .30  3 

(5.64) 

MDCAID  .450  .796 

(3.12)  (21.86) 
NUMBER  .755  .434 

(13.70)  (23.37) 
MEDHRS  .4  17  .826 

(  10.  14)  (42.46) 
NONMHRS  .35  5  .885 

(24.32 ) 

PROFHRS  .220  .  925 

(2.69)  (39.44) 


Table  4.16:     STRUCTURAL  FORM  PARAMETERS ( 1  nib  Data) 
( t-statistics  in  paratheses) 


BETA  (3SC) 


Style 

FAMGP 

PEDTRCS 

OBGYN 

INTRNST 

BCERT 

SIZE 

AGED 

CWTYINC 

PHYSS^M 

(i) 

.346 

.229 

.098 

.071 

.025 

.017 

-.060 

-.152 

-  .155 

(3.92) 

(3.32) 

(1  .44) 

(  .95) 

(  .38) 

(  .32) 

(-.96) 

(-2.55) 

(-2.5b) 

(ii) 

-.088 

-.047 

-.020 

-.144 

-.161 

-.005 

-.054 

-.177 

.094 

(-1.04) 

(-.69) 

(-.30) 

(-1.92) 

(-2.4b) 

(-.10) 

(-.86) 

(-2.9b) 

(1.5b) 

(iii) 

-.533 

-.328 

.  1 19 

-.015 

.130 

.112 

-.0  11 

.153 

.196 

(-5.14) 

(-4. 14) 

(1 .59) 

(-.19) 

(1.83) 

(1 .84) 

(-.16) 

(2.32) 

(2.95) 

(iv) 

-.009 

-.637 

-.399 

.331 

.111 

-.071 

.034 

.016 

-.001 

(-.11) 

(-9.62) 

( 

-6.01) 

(4.55) 

(1.77) 

(-1.32) 

(  .56) 

(  .2b) 

(-.02) 

(v) 

-.156 

-.170 

-.226 

-.024 

.023 

-.141 

.144 

.058 

.390 

(-1.11) 

(-1.51) 

( 

-1.98) 

(-.19) 

(.22) 

(-1.53) 

(1  .39) 

(.59) 

(3.b3) 

^>AMMA 

(rss  rsc) 

Style 

EXPER 

OVER1  0 

WHITE 

MALE 

h 

o 
Z 

R 

(i) 

-.255 

.013 

.043 

.186 

.765 

.235 

(-4.31) 

(  .24) 

(  .81) 

(3.37) 

(5 

.58) 

(ii) 

-.023 

-.002 

-.336 

.115 

.814 

.186 

(-.41) 

(-.03) 

( 

-6.  14) 

(2.12) 

(4 

.73) 

(iii) 

-.014 

.330 

.058 

.079 

.331 

.669 

(-.22) 

(5.22) 

(1.00) 

(1 .34) 

(2 

.74) 

(iv) 

.056 

-.007 

-.067 

-.034 

.291 

.709 

(  1  .02) 

(-.14) 

( 

-1.29) 

(-1.61) 

(1 

.58) 

(v) 

-.135 

-.022 

-.133 

.042 

.658 

.332 

(-1.43) 

(-.25) 

( 

-1.50) 

(  .47) 

(1 

.  58) 
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Tao-le  4.17:      STRUCTURAL  FORM  PARaJjE^gRg^gTo  Data) 
(t-statistics  in  paratheses) 


BETA  (Bsc) 


Style 

FAMGP 

PEDTRCS 

OBGYN 

INTRNST 

BCERT 

SIZE 

AGED 

CNTYINC 

PHYSS^M 

(i) 

.208 

.066 

.012 

.019 

.038 

.132 

.012 

-.300 

-  .044 

(4.22) 

(1.48) 

(.28) 

(.43) 

(  .98) 

(3.70) 

(  .33) 

(-7.37) 

(-1.22) 

(ii) 

-.075 

.072 

.042 

.017 

-.064 

-.097 

-.111 

-.094 

.062 

(-1.56) 

(1.61) 

(.95) 

(  .39) 

(-1.68) 

(-2.7b) 

(-3. 16) 

(-2.54) 

(1.73) 

(iii) 

-.311 

-.335 

.272 

.070 

.167 

.091 

-.080 

.501 

.251 

(-5.60) 

(-6. 47) 

(5 . 46) 

(1.4d) 

(3.9b) 

(2.40) 

(-2.  11) 

(9.74) 

(6.10) 

(iv) 

-.055 

-.609 

-.494 

.242 

.084 

-.038 

.176 

-.006 

-.006 

(-1.45) 

(-17.  18) 

(-14.08) 

(6.92) 

(2.76) 

(-1.36) 

(6.30) 

(-.22) 

(-.22) 

(v) 

.105 

-.171 

-.193 

.039 

.089 

-.165 

.089 

.226 

.077 

(  .98) 

(-1. 70) 

(-1.92) 

(.40) 

(1.04) 

(-2.09) 

(1.14) 

(2.64) 

(  .96) 

(rss  rsc) 

Style  EXPER  QVER1 0  WHITE  MALr,  ^  R_ 


(i) 

-.202 

-NA- 

-NA- 

.  1  02 

.778 

.222 

(-5.47) 

-NA- 

— N  A— 

(2.87) 

(7 

.97) 

(ii) 

-.019 

-NA- 

-KA- 

.005 

.961 

.039 

(-.56) 

-NA- 

(  .15) 

(3 

.02) 

(iii) 

-.114 

-NA- 

-NA- 

.073 

.083 

.917 

(-2.98) 

— -\rt— 

— iN  ri— 

(1.94) 

( 

.97) 

(iv) 

.104 

-NA- 

— 1\  •-  — 

-.021 

.328 

.672 

(3.72) 

-i\:A— 

— Nri— 

(-.76) 

(2 

•  14) 

(v) 

.012 

-NA- 

—  I^n— 

.004 

.820 

.180 

(  .15) 

-NA- 

— 1\  — 

(  .05) 

(1 

.  66 ) 
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(1975)  showed  that  the  supply  of  physicians  is  positively  related  to  per 
capita  income  in  an  area.  .  Income  also  positively  affects  the  consumer's 
purchase     of    health    insurance     (Phelps,     1976).  Thus,     areas    with  many 

physicians  tend  to  be  areas  of  high  per  capita  income  and  more  extensive 
insurance  coverage.  We  believe  these  differences  are  further  increased  by  the 
type  of  physician  services  delivered  in  overserved  areas.  To  the  extent  that 
these  services  are  less  likely  to  be  provided  in  the  home  or  office,  insurance 
coverage  will  be  even  more  extensive  (Carroll  and  Arnett,  1979). 

These  two  factors,  insurance  and  income,  affect  the  demand  for  physician 
services.  Increased  insurance  lowers  the  effective  price  to  the  consumer  of 
an  office  visit  and  increases  demand  through  a  price  (substitution)  effect. 
Higher  income  increases  demand  through  a  pure  income  effect.  Thus  there  is 
upward  pressure  on  fees  in  over- served  areas.  These  upward  pressures  pertain 
to  total  demand  or  to  demand  per  capita.  The  demand  for  a  particular 
physician's  services  depends  on  the  number  of  physicians  per  capita,  as  well 
his  price  and  the  prices  of  other  physicians'  services. 

1  9 

Insurance  and  income  also  affect  the  price  sensitivity  of  demand. 
Increased  insurance  coverage  reduces  the  price- sensitivity  of  demand  by 
reducing  out-of-pocket  costs  and  higher  income  reduces  price- sensitivity  by 
reducing  the  importance  of  money- price  versus  time- price  of  the  visit.  In 
addition,  as  Pauly  and  Satterthwaite  (1978)  argue,  in  communities  with  many 
physicians  the  amount  of  information  each  consumer  possesses  about  sellers' 
price  and  quality  decreases  which  leads  to  less  efficient  search  on  the  part 
of  consumers.  As  search  becomes  less  efficient,  each  physician's  demand  may 
become    less    price    elastic    and    the    price    he    charges    rises.       Owens  (1980) 

19.  We  prefer  "price- sensitivity"  to  price  elasticity  in  this  case.  Price 
elasticity,  defined  as  e  =  (-P/Q )  ( dQ/dP)  (where  P  is  price  and  Q  is 
quantity  demanded)  decreases  as  the  slope  of  the  demand  curve,  d/P/dQ 
increases,  or  as  curve  of  constant  slope  shifts  away  from  the  P 
(vertical)  axis.  We  refer  to  changes  in  elasticity  due  to  changes  in 
slope  as  price- sensitivity . 
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provides  interesting  anecdotal  evidence  on  ways  in  which  high-  fee  physicians 
view  the  price  sensitivity  of  demand  for  their  services. 

Rosenthal  (1980)  examines  a  different  setting  in  which  an  increase  in 
competition  among  sellers  leads  unambiguously  to  a  higher  price.  As  an 
illustration  of  his  argument,  suppose  that  each  physician  has  a  number  of 
loyal  patients  who  purchase  their  medical  services  only  from  that;  physician, 
although  the  demand  may  decrease  as  price  increases.  At  the  same  time  there 
are  a  group  of  patients  who  will  purchase  only  from  the  lowest  priced 
physician( s) .  Each  physician  has  monopoly  power  over  one  class  of  buyers  but 
does  not  over  the  others,  and  he  is  unable  to  impose  a  different  price  on  the 
two  classes.  Rosenthal  uses  a  static  game  among  sellers*  model  in  which  the 
pure  strategies  are  priced  to  show  the  price  is  higher  after  new  sellers 
enter . 

These  effects  may  be  summarized  as  follows.  Whereas  utilization  of  all 
physicians'  services  per  capita  is  higher  in  areas  of  many  physicians/capita, 
the  utilization  per  physician  actually  decreases  as  population  increases.  For 
example,  the  annual  rate  of  visits  to  office- based  family  practice  specialists 
and  general  practitioners  per  capita  in  1975  was  fifty  percent  higher  in 
S.M.S.A.  than  non-S.M.S.A.  areas  (H.E.W.,  1977).  This  increase  in  visits  per 
capita  is  somewhat  offset  by  an  increase  in  physicians  of  this  specialty  per 
capita  in  non-S.M.S.A.  areas  (A.M. A.,  1973),  but  these  physicians  must  also 
absorb  some  demand  that  would  be  met  by  specialists  of  other  types  in 
S.M.S.A.  areas.  The  net  result  is  a  dramatic  increase  in  the  average 
physician's  workload  in  underserved  areas.  Moreover,  by  the  arguments 
presented  above,    this  high  volume  of  demand  per  physician   is  relatively  more 
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sensitive  to  changes  in  price.  The  increased  price- sensitivity  of  demand 
tends  to  keep  prices  low  relative  to  overserved  areas  (even  after  cost  of 
living  corrections) .  However,  physician  net  incomes  in  overserved  areas 
remain  below  those  physicians  in  underserved  areas  due  to  differences  in  the 
number  of  patients  seen. 

This  discussion  suggests  that  fees  will  be  higher  and  individual 
physicians'  workloads  will  be  lower  in  areas  with  high  average  incomes  and 
high  numbers  of  physicians  per  capita.  (In  practice  we  use  physicians  per 
square  mile,  rather  than  physicians  per  capita  because  of  the  arguments  made 
by  Pauly  and  satterthwaite . )  Consequently  we  would  expect  average  county 
income  and  physicians  per  square  mile  to  have  positive  coefficients  in  the 
style  three  equation.  As  a  corollary  the  discussion  suggests  that  fees  will 
be  lower  and  individual  physician  workloads  higher  in  areas  with  low  average 
incomes  and  few  physicians  per  square  mile.  Consequently  we  would  expect 
average  county  income  and  physicians  per  square  mile  to  have  negative 
coefficients  in  the  style  one  equation.  The  coefficients  in  Tables  4.  16  and 
4.17  are  consistent  with  this  theory.  Style  ( i)  physicians  tend  to  be  found 
in  areas  of  few  physicians  per  square  mile  and  low  per  capita  county  income. 
They  are  family  practice  specialists,  general  practitioners  and  pediatricians 
for  the  most  part.  They  work  long  hours  and  see  many  patients  at  average 
fees,  but  maintain  high  net  incomes  due  to  high  patient  volume  (A.M. A.,  1976, 
1977) . 
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Style   iii  physicians,    on  the  other  hand,   are  most  likely  to  be  found  in 

20 

areas  of  high  per  capita  income  and  high  physicians  per  square  mile.  The 
higher  income  of  these  areas  applies  not  only  to  the  average  per  capita  of  the 
county  in  which  the  practice  is  located  but  directly  influences  the  percentage 
of  the  physician's  own  patients  who  have  high  incomes.  The  high  fees  of  style 
iii  partially  offset  the  reduction  in  income  due  to  the  lower  volume  of 
patients  seen  by  these  physicians.  However,  the  loading  on  net  income  remains 
lower  for  style  iii  than  style  i  physicians  in  Table  4.  14.  This  indicated 
income  difference  is  consistent  with  the  A.M. A.  data  (A.M. A.,  1976,  1977) 
which  show  an  inverse  relationship  between  physician  net  income  and  population 
for  physicians  in  all  five  specialty  groups  (even  without  corrections  for  cost 
of  living,  which  should  make  the  inverse  relationship  even  more  pronounced) . 
Of  course,  the  lower  net  income  reflects  differences  in  practice  costs  as  well 
as  in  workload.  But  the  A.M. A.  data  show  that  physicians  in  non- metropolitan 
areas  and  physicians  in  metropolitan  areas  with  50,  000-  999,  999  people  had 
virtually     the     same     annual     professional     expenses     ($37,423     and  $37,552, 


20.  Although  style  (iii)  physicians  are  associated  with  high  fees,  it  is  pos- 
sible that  the  fees  of  all  physicians  do  not  rise  uniformly  in  overserved 
areas  after  cost-of-living  corrections.  Kessel  (  1958),  Rimlinger  and 
Steele  (1953)  and  Mason  and  Wu  (1974)  suggest  that  physicians  price  dis- 
criminate either  as  a  cartel,  or  individually.  It  may  be  that  both  pro- 
duct differentiation  and  price^.  discrimination  increase  among  physicians 
in  overserved  areas.  Physicians  in  underserved  areas  may  be  induced  to 
develop  regionally  homogeneous  practice  styles  by  high  patient- initiated 
demand  (perhaps  relatively  homogeneous  in  character)  and  demand  that  is 
relatively  sensitive  to  price.  Physicians  in  overserved  areas  faced  with 
lower  patient- initiated  demand  and  lower  price-  sensitivity  may  have  the 
opportunity,  and  find  it  in  their  best  interest,  to  differentiate  their 
product  from  other  physicians  in  the  area  by  spending  more  or  less  time 
with  patients,  reducing  or  increasing  office  waiting  time  or  time  to  ap- 
pointment, and  charging  fees  which  reflect  this  product  differentiation. 
Reimbursement  policies,  scheduling  difficulties  and  the  transmission  of 
information  to  consumers  may  make  it  more  difficult  for  the  individual 
physician  to  practice  price  discrimination  and  product  differentiation 
than  for  the  physician  community  in  aggregate.  Both  strategies  may  mani- 
fest themselves  in  the  physician's  style  of  practice. 
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respectively)  in  1974  and  physician's  expenses  in  metropolitan  areas  over 
1,000,000  actually  had  lower  annual  expenses  ($33,162).  Thus  the  reduced  net 
income  would  appear  to  be  due,   at  least  in  part,  to  reduced  workload. 

The  influence  of  regional  demographic  characteristics  on  the  physician1 s 
own  patient  mix  is  seen  again  in  the  negative  coefficient  of  per  capita  county 
income  on  low  income  patient  practices  (style  ii).  The  high,  positive 
coefficient  of  physicians  per  square  mile  on  style  v  —  academic  or 
administrative  practices,  is  consistent  with  the  findings  of  Wilson,  et  al. 
(  1979)  . 

The  Direct  Effects  of  the  Exoaenous  Variables  (T     V  ) 
 *  J!S~'J>C 

on  Practice  Styles 

The  gamma  coefficients,  which  appear  in  Tables  4.  16  and  4.  17,  measure  the 
direct  effect  of  the  exogenous  variables  on  practice  styles.  For  both  years 
data  are  available  on  the  physicians  experience  and  sex,  but  for  1976  no  datum 
is  available  on  the  physician's  outside  income  and  race.  Both  datasets 
suggest  that  male  physicians  and  less  experienced  (and  thus  younger) 
physicians  are  more  likely  to  have  busy,  successful  ambulatory  care  practices 
(style  i)  .  Sloan  (1975)  finds  that  female  physicians  have  traditionally 
devoted  less  time  to  their  practices  than  have  male  physicians  and  this 
probably  explains  why  they  are  less  well  represented  in  this  relatively  active 
and  timeconsuming  practice  style.  Similarly,  Sloan  (1975)  finds  the  older, 
more  experienced  physicians  restrict  their  practice  activity  which  leads  one 
to  expect  they  also  would  be  less  well  represented  in  this  practice  style. 
The  other  coefficients  of  experience  and  male  are  less  significant. 
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The  1975  data  suggest  that  physicians  with  large  outside  incomes  are  more 
likely  to  have  expensive,  prosperous  practices  (style  iii)  than  to  adopt  any 
other  style.  There  are  several  possible  explanations  for  this.  Prosperous 
practices  generate  income  which  can  be  invested  profitably  outside  the 
practice  to  generate  additional  income.  Physicians  who  can  rely  on  outside 
income  to  supplement  their  practice  income  can  more  easily  restrict  their 
practices  to  fewer  patients  and  may  possess  more  entrepreneurial  drive  needed 
to  attract  affluent  patients  and  to  run  efficient  practices. 

Also  in  the  1975  data  there  is  a  strong  relationship  between  non- white 
physicians  and  practices  characterized  by  low  income  and  Medicaid  patients 
(style  ii).  Our  findings  suggest  that  non-white  physicians  are  more  likely  to 
treat  low  income  patients  than  are  white  physicians.  If  our  assumptions  are 
correct  and  exogenous  variables  such  as  race  determine  the  choice  of  practice 
style,  this  means  non- white  physicians  choose  practices  with  low- income 
patients  more  often  than  do  white  physicians. 

The  Effects  of  the  Exogenous  Variables 

The  effects  of  the  appropriate^  exogenous  variables  on  the  early  career 
choice  variables  appear  in  Table  4.  19.  While  all  equations  have  poor  fits, 
most  of  the  results  are  consistent  and  informative.  For  both  years  the 
results  suggest  that  males  are  more  likely  than  females  to  become  FP/GP 
specialists  and  females  are  more  likely  than  males  to  become  pediatricians. 
While  the  1975  data  suggests  males  are  less  likely  than  females  to  become 
obstetrician-  gynecologists ,  and  this  is  not  supported  by  the  1975  data. 
Similarly,  the  1975  data  suggests  males  are  more  likely  than  females  to 
become  internists  and  this  is  not  supported  by  the    1976   data.     Both  years  of 
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data  suggest  that  males  are  more  likely  than  females  to  become  board 
certified,  to  work  in  a  large  practice,  and  to  work  in  areas  with  few 
physicians  per  square  mile,  low  average  income  and  a  high  percentage  of  older 
patients . 

The  effects  of  race   on  the  early   career   choice  variables   can  be  studied 
only  for   1975.     White  physicians  are  more  likely  than  others  to  become  family 

practice-general  practice  specialists,  surgeons  or  internists  than  to  become 
pediatricians,  obstetricians  or  gynecologists.  White  physicians  are  more 
likely  than  non-white  physicians  to  become  board  certified,  to  work  in  a  large 
practice,  and  to  work  in  areas  with  few  physicians  per  square  mile,  with  low 
average  incomes  and  a  high  percentage  of  older  patients . 

The  reduced   form   coefficients    for    the    exogenous   variables  (experience, 
over  ten  thousand  dollars  outside  income,   race  and  sex)   are  reported  in  Table 

4.18.  A  comparison  of  this  table  with  the  gamma  matrices  in  Tables  4.15  and 
4.16  shows  that  the  structural  form  parameters  are  sufficiently  similar  to  the 
reduced  form  parameters  to  conclude  that  the  indirect  effects  of  the  exogenous 
variables  are  negligible. 

s 

2 

A    comparison    of    the    R     in    Tables    4.16    with   Table   4.18    shows   that  the 

inclusion   of   the    early   career    choice    variables    significantly    increases  the 

2 

explanatory  power  of  the  model.  For  styles  iii  and  iv  the  R  increase  by  0.51 
and  0.69,  respectively,  with  the  1975  data,  and  by  larger  amounts  with  the 
1976  data. 
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Table  4.18:   Reduced  Form  Parameters 


Explanatory  Variables:    1975  Data 


Style  EXPER  OVER 10  WHITE  MALE  R 

(i)  -.218  -.022  .038  .208  .0  93 

(ii)  .011  -.014  -.338  .094  .117 

(iii)  -.155  .388  .071  .060  .155 

(iv)  .077  .056  -.063  .071  .0  16 

(v)  -.133  .008  -.158  -.003  .051 


Explanatory  Variables:     1976  Data 


Style  EXPER  OVER 10  WHITE  MALE  R 

(i)  -.22  8  -NA-  -NA-  .  14  9  .  066 

(ii)  -.0  11  -NA-  -NA-  -.0  18  .00  1 

(iii)  -.179  -NA-  -NA-  .0  83  .0  35 

(iv)  .203  -NA-  -NA-  .084  .052 

(v)  .056  -NA-  -NA-  .006  .  003 


Table  4.19:     Variables  Affecting  the  Early  Career  Choice  Variables:  Tec 

Explanatory  Explanatory 
variable     (1975  Data)  variable  (1976  Data) 


White 

Male 

Male 

c 

FAMGP 

.03  9 

.0  35 

.  997 

.  0 

•  U  U  J 

99"} 

SURGERY 

-  .  047 

.063 

.  994 

.077 

.  994 

PEDTRCS 

-.017 

-  .  107 

.  988 

-  .  191 

.  962 

OBGYN 

-  .  006 

-.119 

.  986 

.028 

.  999 

INTRNST 

.  0  10 

.  086 

.  992 

-  .00  1 

.  999 

BCERT 

.011 

.  06  1 

.  996 

.0  16 

.  999 

SIZE 

.  0  16 

.025 

.  999 

.054 

.  997 

CNTYINC 

-  .  009 

-  .077 

.  994 

-  .  081 

.  993 

PHYSSQM 

-.005 

-  .  13  1 

.  983 

-  .  082 

.  993 

AGED 

.  023 

.0  16 

999 

.028 

.  999 
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5.  SUMMARY 

The  process  by  which  physicians  organize  their  practices  are  generally  not 
well  understood,  despite  rather  intensive  research  efforts  in  the  last 
decade.  Although     established     theories     such     as     those     stemming  from 

microeconomics  provide  models  of  production  function  and  output  level 
decisions  these  models,  when  tested  empirically,  are  quite  limited  in  their 
ability  to  predict  observed  physician  behavior.  Two  reasons  for  this  lack  of 
success  have  been  discussed. 

In  models  of  this  type  one  assumes  that  there  is  a  basic  consistency  in 
the  mechanisms  which  generate  the  data,  that  is,  utility  functions  of 
individuals  are  roughly  of  the  same  form  and  that  two  individuals  with  the 
same  resources,  facing  the  same  constraints  will  be  observed  to  make  similar 
consumption  and  production  decisions.  Individual  variances  in  utility 
functions  are  assumed  to  be  small  relative  to  the  general  consistencies  in  the 
functions.  Microeconomic  models  will  not  successfully  predict  observed 
choices  when  individuals  in  cross- sectional  data  have  essentially  different 
preference  orderings  over  bundles  of  the  commodities  in  question. 

s 

The  second  reason  why  traditional  models  of  consumption  and  production 
decisions  may  not  be  successful  in  the  case  of  physicians  is  that  variables 
usually  considered  exogenous  to  the  decision  process  may  be  under  the  control 
of  the  physician.  The  typical  labor  supply  equation  considers  wages  (fees)  as 
an  exogenous  input  to  the  physician's  labor  supply  decision.  Though  the  effect 
of  market  forces  on  physician  fees  is  an  unresolved  question,  few  would  argue 
that  physicians  have  no  control  over  their  fees.  It  seems  likely  that 
physicians    seek   a   balance   between   output    (labor    supply),    the    unit   price  of 
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output  (fees)  and  other  practice  attributes,  with  each  decision  influencing 
the  other . 

In  this  report  we  have  attempted  to  initiate  a  new  line  of  inquiry  into 
the  ways  in  which  physicians  make  decisions  about  their  practices.  We  have 
considered  the  possibility  that  significant  differences  in  preferences  over 
bundles  of  practice  attributes  exist  among  groups  of  physicians  and  that 
traditional  microeconomic  models  may  not  sufficiently  account  for  these 
differences.  Retaining  the  economic  concept  of  decisions  based  on  resources, 
constraints  and  preferences,  we  have  attempted  to  develop  models  in  which 
preferences  play  a  greater  role  in  the  decision  process.  We  have  described 
the  physician's  practice  using  variables  that  represent  inputs  to  production 
of  services,  output  prices  and  output  themselves.  We  then  examined  the 
decisions  that  physicians  make,  looking  for  evidence  of  underlying  structure 
or  mechanisms  which  generate  the  observed  data.  It  may  be  possible  to  find 
such  evidence  even  if  the  mechanism  itself  is  not  well  understood. 

We  have  found  latent  characteristics  of  practices  which  we  refer  to  as 
"styles"  of  practice.  These  do  not  represent  discrete  choices  or.  the  part  of 
the  physician.  Physicians  do  not  choose  style  ( i)  instead  of  style  (ii). 
Rather,  we  think  of  physicians  as  choosing  a  style  which  is,  for  example, 
strongly  characteristic  of  style  (i)  or  style  (ii)  (or  both)  and  not  strongly 
characteristic  of  style  (iii).  Styles  may  be  thought  of  as  characteristics  of 
the  practice  which  transcends  single  attributes.  These  styles  appear  to  be 
useful  in  their  ability  to  explain  the  variance  in  the  attribute  variables  and 
they  correspond  to  intuitively  appealing  concepts  of  practice  style  which  have 
arisen  from  previous  research  and  casual  empirical  observations.  Moreover,  the 
styles  are  robust  when  subjected  to  validation  by  an  independently  corrected 
set  of  data. 
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Our  next  step  was  to  investigate  the  mechanisms  which  generate  the  styles 
of  practice.  We  posited  a  block- recursive  model  in  which  practice  styles  were 
functions  of  early  career  decisions  by  the  physicians  and  exogenous  factors 
such  as  the  physicians  age,  sex,  and  experience.  The  early  career  choices  and 
exogenous  variables  were  found  to  be  reliable  predictors  of  practice  styles  in 
most  cases.     We  tested  the  models  and  found  the  results  to  be  very  robust. 

The  purpose  of  this  research  was  to  outline  alternatives  ways  of 
analyzing  the  physician's  practice  decisions  and  to  demonstrate  methodologies 
which  are  useful  in  testing  alternative  models.  There  are  several  extensions 
of  this  research  which  would  be  particularly  interesting  given  the  results  to 
date.  First,  it  seems  plausible  that  practice  styles  may  be  strongly 
influenced  by  combinations  of  previous  choice  variables,  such  as  the  choice  of 
specialty  combined  with  the  choice  of  geographic  location  or  size  of 
practice.  One  simple  improvement  in  our  causal  models  would  be  the  addition 
of  interaction  terms  representing  combinations  of  previous  choices.  Secondly, 
one  might  argue  that  anticipation  of  the  effects  of  specialty  choice  on 
practice  style  leads  to  a  reverse  causal  effect,  that  is,  the  style  attributes 
influence  specialty,  rather  than  the  reverse.  Estimation  of  models  in  which 
specialty  and  style,  for  example, are  jointly  determined  involve  serious 
problems  of  identification.  Nonetheless,  such  models  may  be  better 
representations  of  the  way  decisions  are  actually  made. 

Finally,  and  most  importantly,  one  might  expand  the  causal  model  to 
include  determination  of  individual  practice  style  attributes.  Our  approach 
has  assumed  that  differences  in  physician  preferences  and  the  structure  of 
constraints  all  combine  to  produce  the  basic  latent  practice  styles. 
Differences    in  preferences,    and   the   constraints    imposed   by    previous  choices 
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